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FOREWORD 


The 1964 MINERALS YEARBOOK is the second annual review 
to be presented in four volumes, the fourth volume portraying inter- 
national mineral industry events on a country-by-country basis. 
The plum content of the four-volume edition follows: 

Volume I, Metals and Minerals (Except Fuels), contains chapters on 
metal and nonmetal mineral commodities except mineral fuels. In 
addition, it includes & chapter reviewing these mineral industries, & 
statistical summary, and chapters on mining and metallurgical 
technology, employment and injuries, and technologic trends. 

Volume 11 , Mineral Fuels, contains a chapter on each mineral fuel 
and on such related products as helium, carbon black, peat, coke and 
coal chemicals, and natural gas liquids. Also included are data on 
employment and injuries in the fuel industries and a mineral-fuels 
review summarizing recent economic and technological developments. 

Volume III, Area Reports: Domestic, contains Kip Lue covering 
each of the 50 States, the U.S. island poe ions in the Pacific Ocean, 
the Commonwealth of Puerto Rico, the U.S. island possessions in the 
Caribbean Sea, and the Canal Zone. Volume III also has a statistical 
summary chapter, identical with that in Volume I, and a chapter on 
employment and injuries. 

olume IV, Area Reports: International, contains chapters present- 
ing the latest available mineral statistics for more than 130 forei 
countries and areas. A separate chapter reviews minerals in the 
world economy. In its first year—1963—the international review 
volume presented considerable background information on the min- 
eral resources of individual countries, which has been omitted from 
the 1964 issue. Thus the length of volume IV has been greatly 
reduced. 

The Bureau of Mines' continuous effort to enhance the Yearbook's 
value to its wide readership can be aided by constructive cominents 
and 5 of its users. Such comment is particularly invited 
during the formative years of the new International review volume. 


FRANK C. MEMuMO rr, Acting Director. 
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Stimulated by 4 years of continuous economic growth without 
inflation, demand for energy in the United States reached an alltime 
high in 1964. "Total value of production of goods and services (gross 
national product —QGN P) for the year was $629 billion, an increase of 
6.8 percent from 1963. Allowing for price changes based on 1958 
dollars, the gain in real terms was 5 percent. In 1964 the Federal 
Reserve Board Index of Industrial Production stood at 132, a rise of 
6.2 percent. With the impetus provided by personal income and 
corporate tax reductions during the year, aggregate wages, profits, and 
consumption reached record levels. Even the persistent balance of 
payments problem improved. 

Against this background the national consumption of commercial 
energy increased 4.2 percent. Energy needs continued to be met 
largely from domestic resources with imports, mainly crude petroleum 
and refined petroleum products, accounting for but 7 percent of the 
total. Mineral energy resources, namely gas, coal, and petroleum, 
contributed 96 percent of the input of energy into the ny during 
the year. The remaining 4 percent came from hydropower and nuclear 

wer. 

Output of all major energy resources increased, except the dwindling 
anthracite component of coal. Bituminous and lignite production 
rose to 487 million tons; natural gas output, to 15,546 billion cubic 
feet; and crude petroleum, to 2,805 million barrels. Hydropower out- 
put was 180,033 million kilowatt hours, and nuclear power was 3,341 
million kilowatt hours. Crude petroleum and natural gas together 
contributed two-thirds of the total domestic production of energy 
resources. Coal followed with one-quarter of the total. For the second 
year the calorific content of natural gas output exceeded that of 
crude petroleum. 

Demand for energy increased in all of the major energy markets 
(consuming sectors) in 1964. In the household and commercial sector 
natural gas, used mainly for space heating, superseded petroleum as 


1 Economists, Division of Economic Analysis. 
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the ranking energy source. Utilization of petroleum products in this 
sector actually declined during the year along with coal, and only gas 
showed & net gain. Natural gas, used mainly for process heat, was 
also the predominant source of energy in industry. Coal and petro- 
leum followed in that order. Gains in industrial demand for petro- 
leum products were most notable in raw materials uses, 3 
the growing offtake of liquefied petroleum gases for the petrochemic 
industry. e largest increase in industry demand | however, was for 
5 to meet the coke needs of the booming iron and steel indus- 
try. Demand for coal also increased significantly in the electric utility 
market with utilities absorbing almost half of the total production of 
bituminous coal. Inputs of natural gas and petroleum at utility 
plants also increased. As for transportation, direct fuels, mainly pe- 
troleum products, continued to dominate demand. Among the major 
petroleum products, gasoline accounted for three-quarters of total 

etroleum utilized in transportation and registered the largest gain. 
In addition to direct consumption of energy resources within the vari- 
ous energy markets during the year, an estimated 55 percent of the 
electric power generated by utility plants was distributed for house- 
hold and commercial use. Most of the remainder went to industry. 
In these energy markets utility electricity is & growing competitor 
with direct consumption of mineral energy resources. 

Accompanying the expansion in production of mineral energy re- 
Sources were significant gains in the dollar value of primary and 
secondary products. With no inflation, prices and coste in the min- 

industries remained relatively stable, nor were there any signifi- 
cant shifts in employment and wages. National income generated 
by the energy resource industries increased but at a slower rate than 
total income generated by all industries. With the continuing ex- 
pansion of the economy were increases in expenditures for new plants 
and equipment in the mining sector, and in the petroleum And coal 
segments of the manufacturing sector. No significant changes oc- 
curred in the levels of United States foreign trade in energy re- 
sources, either in imports or exports. 

Several new tables are included in this chapter. Shown for the 
first time in tables 9 through 13 are individual supply and demand 
balances for the major mineral energy resources that contribute to 
the energy balances in table 7. Several tables formerly featured in 
the international section of this review chapter have been transferred 
to Volume TV Area Reports—International. These include the index 
of world production of coal, crude petroleum, and natural gas; pro- 
duction of electricity and mineral fuels in selected Organization for 
Ecomonic Cooperation and Development (OECD) countries; and 
world-trade price indexes. 


PRODUCTION 


Production by Source.—Total production of mineral energy resources 
and electricity from hydropower and nuclear power (table 1) was 
equivalent to 48.1 quadrillion British thermal units (Btu) in 1964. Con- 
tinuing its rising trend, natural gas output increased to 36 percent of 
total energy resources production. Crude petroleum with a some- 
what lower growth rate than gas accounted for 33 percent of the 
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total, while the coal ion was 27 percent. The contribution of 
hydropower was less than 4 percent, and nuclear power was lees 
1 percent. Figures 1 and 2 show the trend of production of major 


TABLE 1.—Production of mineral energy resources and electricity from hydro- 
power and nuclear power, in British thermal units (Btu), and percentage con- 
tributed by each in the United States ! 


Total 
1900........ 10, 886 478 14, 985 13,822 878 5 Lal 
1981........ 10, 588 443 15185 14,691 1.005 17 4 
1002. 11, 060 429 15, 405 15, 366 1,774 28 4, 140 
1963........ 12, 024 464 15, 741 16, 271 1,741 2 44, 274 
1904........ 12, 760 436 15, 925 17, 138 1, 853 84 48,145 
Percentage 
1900........ 26.1 11 35.8 33.2 AA 100. 0 
1961........ 24.8 1.0 35.8 34.7 & 7 E 100. 0 
192. 25.0 1.0 85.1 34.8 4.0 100. 0 
1963........ 26.0 1.0 84.0 85.1 8.8 .1 100. 0 
1904........ 26. 5 .9 33.1 36. 6 3.8 ol 100.0 
1 Hydropower and nuclear include owned by man plants and mines, as well 
Government and pri Lass publie utilities. Tha fuel equivalent qe and nuciear 
power is calculated from tbe kilowa of power produced, convertan: to Con equivalent at the 
average pounds of coal per kilowatt-hour each year at central electric plants, using 12,000 Btu 
per 
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Ficurs 1.—Production of mineral en resouroes and energy from hydropower 
in continental United States, 1900 to 1964. 
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TABLE 2.—Mineral energy resources production in the United States 


1961 1962 
Mineral 
Quantity Value Quantity Value 
(thousands) (thousands) 
Asphalt and related bitumens, native: 
Bituminous limestone and sandstone 
short tons.. 1, 558, 792 $12, 818 1, 647, 063 $14, 601 
Gilsonite............ J JW)“ ³ ³0 V ⁵ 22 NN 
Carbon dioxide, natural, estimated 
Cosi: thousand cubic feet. . 545, 354 82 1, 144, 107 146 
Bituminous and lignite ! 
thousand short tons.. 402, 977 1, 844, 563 422, 149 1, 891, 553 
Pennsylvania anthracite............. do.... 17, 446 140, 338 16, 894 134, 004 
Helium................... thousand cubic feet. . 551, 785 10, 263 599, 519 20, 905 
Natural gas million cubic feet. | 13,254,025 1, 996, 241 18, 876, 622 2, 145, 301 
Natural gas liquids: 
Natural gasoline and cycle products 
thousand gallons.. 6, 105, 463 412, 019 6, 244, 522 444, 817 
LP gases do 9, 085, 465 870, 186 9, 409, 083 353, 334 
POAC m short tons. . 5, 036 566, 441 5, 186 
Petroleum, crude...thousand 42-gallon barrels. . 2, 621, 758 7, 565, 582 2, 676, 189 7,774,051 
Total mineral energy resources 12, 784, 000 
Total all other minerals....--------------|-------------- 6, 054, 000 
Grand total, minera] production 18, 838, 000 
Asphalt and related bi native: 
Bituminous limestone and sandstone 
short tons. .| ° 1,632,645 * $8, 888 1, 935, 344 $10, 038 
Gflsonite. ........................... Go: eet A ᷑³?ĩ? i y y oe 
Carbon dioxide, natural, estimated 
thousand cubic feet.. 1, 295, 545 178 1, 236, 816 106 
Bituminous and lignite 1 
thousand short tons.. 458, 928 2, 018, 309 486, 908 2, 165, 582 
Pennsylvania anthracite.............do.... 18, 267 163, 503 17, 184 148, 648 
Helium................... thousand cubic feet.. 627, 344 : 667, : 
Natural gas -million cubic feet..| 14, 746, 663 2, 328, 030 16, 546, 2, 387, 689 
Natural gas liquids: 
Natural gasoline and cycle products 
thousand gallons.. 6, 534, 967 439, 173 7, 000, 181 463, 600 
LP TT coos e do....| 10,302, 250 359, 770 10, 743, 591 362, 792 
Du. | EE short tons 546, 621 5,423 639, 365 6,181 
Petroleum, crude. ..thousand 42-gallon barrels.. 2, 752, 723 * 7, 965, 743 2, 786, 822 8, 017, 078 
Total mineral energy resources r 18, 295, 000 |.............. 13, 585, 000 
Total all other minerals .].............. 6,320,000 |.............. 6, 887, 000 
Grand total, mineral production e 19,615, 000 | 20, 472, 000 


r Revised. 
1 Includes small quantity of anthracite mined in States other than Pennsylvania. 


energy resources in the United States from 1900 to 1964. Table 2 
features production of major resources in conventional units. 

Indexes showing recent trends of physical production of ener 
resources in relation to each other and to all minerals are shown in 
tables 3 and 4. Table 3, a Bureau of Mines index, highlights the 
gain in coal output in recent years following a prolonged decline. 
Also notable is the continued rise in the combined crude oil-natural 
gas index. In 1964 the rise in the coal index exceeded that for the 
indexes of major fuels and all minerals. ‘Table 4 features the energy 
resource components of the Federal Reserve Board Index of In- 
dustrial Production. The separate index shown for gas and gas 
liquids highlights the significant gains made by gas, and more par- 
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FiGuRE 2.— Percentage of total production of British thermal units equivalent of 
mineral energy resources and energy from hydropower in continental United 
States, 1900 to 1964. 


TABLE 3.— Indexes of physical volume of mineral production in the United States 
by groups and subgroups ! 


(1957-59 =100) 


Energy resources 


Year All minerals 
Coal Crude oil and 


natural gas 
1900........... 102. 1 94.0 107. 5 108. 0 
| ere geg, 102.9 90.8 108.3 110.3 
1982..........- 106. 0 94.7 106. 2 115.4 
1963........... 110.8 102. 9 107. 6 121.7 
— À 114.8 107. 4 115. 6 126.1 


1 For description of index see Minerals Yearbook 1956, V. 1, Review of the Mineral Industries, pp. 2-5. 
Indexes for components of the fuels index go back to 1880 (initial year of the overall index) in ferais 
Yearbook 1968, v. II, pp. 9-10. 

3 Does not cover isopentane, LP- , and other natural gas liquids, 


ticularly, by gas liquids which are in increasing demand for petro- 
chemicals. The slower rate of growth shown for mining, relative 
to industrial production, indicates the tendency of the mining in- 
dustry to lag behind industrial production during periods of economic 
expansion. 

Value of Production.—The dollar value of mineral production 
including mineral energy resources is shown in table 5. "Total value 
of primary energy resources exceeded the combined values of metals 
and nonmetals and was about two-thirds of the value of all mineral 
production. Separate values for the major energy resources are 
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TABLE 4.—Indexes of industrial der riens mineral energy resources, seasonally 
adjuste 


(1957-50 = 100) 


108. 6 97.9 93. 7 113.2 
3 109. 8 100. 9 90. 1 116. 8 
EE 118.3 103.8 95.3 120. 4 
124. 3 107. 0 102. 5 128.7 
3 132. 0 109. 4 104. 8 136. 6 
127. 7 107. 5 104. 0 132 2 
128. 2 107. 4 99. 2 186. 2 
March. ........ 129. 0 107. 1 94. 5 133. 3 
e B 130.5 108.1 98. 7 134.8 
a 131.3 109. 9 106. 1 135.3 
June........... 181.6 109. 8 106. 1 137.1 
July. .......-.. 182. 9 110. 1 105. 0 139. 0 
August 133. 8 110.7 107.9 139. 6 
September 134. 0 111.0 105. 1 130.1 
October 131.2 110. 8 109. 2 186.8 
November 135. 0 110.1 108. 7 186. 5 
December 137.7 110.1 107. 2 133.8 
p Preliminary. 
! Total includes oll and gas drilling. 


Source: Board of Governors of Federal Reserve System. Industrial Production 1957-50 Base, and 
Statistical Releases for Feb.-June, 1966. 


shown in table 2 along with physical quantities produced. It is 
interesting to note that while the calorific content of natural gas pro- 
duced during the year exceeded that of crude petroleum (table 1), 
the dollar value of crude petroleum produced in 1964 was more than 
half of the value of total mineral energy resources production and 
almost 3% times the value of natural gas output (table 2). The value 
of natural gas Nee VIG during the year was 18 percent of the energy 
resources total while coal, mainly bituminous, was 16 percent. 
Natural gas liquids and helium 18 2) are byproducts of the primary 
production of natural gas. To determine the value of primary mineral 
energy iec d production, the value of secondary products should 
e deducted. 


TABLE 5.—Value of mineral production in the United States, by mineral group“ 
(Millions) 


Revised. 

1 Includes Alaska and Hawaii. 

> GER see table 1 in the chap ter“8tatistica) Summary of Mineral Production” of the 1964 Minerals 
ear 
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CONSUMPTION 


Consumption by Source.— The calorific content of inputs of re- 
sources into the energy economy was equivalent to 51.7 quadrillion 
Btu, an increase of 4.2 percent from 1963. "Table 6 shows demand 
for energy by source. During the year petroleum, including natural 
gas liquids, was 44 percent of total energy resources consumed; 
residue natural gas was 30 percent; and coal, 22 percent. The 
balance of consumption, less than 4 percent, came from hydropower 
and nuclear power. Among the various resources, natural gas con- 
sumption increased most during the year, 5.4 percent to 15.1 trillion 
cubic feet (equivalent to 15.6 quadrillion Btu). This was followed 
by bituminous coal, with a demand of 431 million tons (equivalent to 
11.3 quadrillion Btu), an increase of 5.3 percent. Consumption of 

troleum products including natural gas liquids rose to 4,050 million 
Darren (equivalent to 22.4 quadrillion Btu) and 3.2 percent greater 
than in 1963. Hydropower use which had declined in 1963 increased 
during the year, and nuclear power made modest gains as several new 
plants became operative. I 

Consumption by Consuming Sector.—Table 7 shows composite 
energy balances for the United States by energy source and consuming 
sector. Table 8 shows apparent consumption by source in conven- 
tional units. Tables 9 to 13 show separate supply and demand 
balances for major mineral energy resources that contribute to the 
balances in table 7.5 


TABLE 6.—Calculated consumption of mineral energy resources, and electricity 
from hydropower and nuclear power in British thermal units (Btu), and percent 
contributed by each in the United States ! 


5,248,000 de kerosine, 5,825,000 distillate, 6,287 residual, 
Inbrican Le wax, 000 d 5,796,000 miscellaneous; natural 1,085 Btu bie 
= —— ive e British thermal besed — — 


- natural ds average units on production of natural gasoline at 
1 Bto ee rmn and LP-gas at 96,500 Btu per gallon. Hydropower and nuclear power converted to 


Btu > 
+ Morrison, Warn arren E. Summary E Balances for the United States: Selected Years 1947-02. 
Informa ble preceding 
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TABLE 7.—United States gross consumption of energy resources by major sources 
and consuming sectors ! 


Anthre- | Bitumi- | Natural| Petro- | Hydro- 


Consuming sectors cite nous and gas power [Nuclear ‘| gross 
ligni dry 3 energy 
Household and commercial: 
1961......... „ 129 783 4,477 6,028 |... . . . |... . . .  . . 10, 417 
T 8 121 799 4,849 6,227 A ARS 10, 996 
11111 ⁰ .. wees 103 671 5, 027 5,258 AAA IA 11, 069 
I 85 660 6, 343 „„ A 11, 181 
Industrial: 
1 3 46 4, 693 6, 025 „ lc 14, 446 
1902. RET 49 4,762 6, 298 3, 8800 14, 984 
1.;ö% AA 57 5, 015 6,776 r PA 15, 842 
e EE 46 5, 362 7, 136 / soe e ea 16, 596 
1951 „ os pass (pes 22 301 10,575 |... . . AA 10, 988 
1902 AE A 8 neg 20 306 I/! .. .. . 1. 11,417 
(i JJC dci das (neg 19 439 11.800 „„ 11, 964 
rta ad usos (neg 20 451 // MOE 12, 538 
rute, generation, utili- 
Fuel dne plants 
A 2: S... 0A 4,311 1, 889 STT |... ö uude 6, 841 
lu 2 o. aa 58 4, 580 2, 084 579 lL. 7, 251 
1063 AA ͤ 55 5,017 2,218 | 60044 7, 890 
1964_............ 8 57 5, 853 2,403 | | €038|..........|]......-.-- 8, 449 
Hydropower and nuclear 
Quen 
e et A : k K SUE 8 1, 628 17 1, 645 
1 HUE. f...... . A 1. 780 23 1, 808 
1963........... JJ ER, A EPR: 1, 740 33 1,773 
LE, AS AN EEN o aux 1, 858 Y 1, 892 
Miscellaneous and un- 
accounted for: 
P ͤ ˙ BA AAA 446 GED MES IRA 1, 236 
o0 AREAS pg DK a 454 NL ouo (B ys dic 1, 169 
T— Ne ae SC 146 „„ 383 . ee e 1,070 
— TEE TZ y AA 315 PEE EA EA SN 1, 020 
wata, gross energy: 
CCC 404 9, 809 13, 228 20, 487 1. 628 17 45, 573 
Ma t Så 363 10, 160 14, 027 21, 267 1, 780 23 47, 620 
WU A 361 10, 722 14, 843 21, 899 1, 740 33 49, 598 
— GE Une 365 11, 295 15, 648 22, 476 1, 858 wd 51, 676 


1 Gross energy is that contained in all types of of commercial energy at time it is incorporated in come 
whether en is produced domestically or imported. Gross energy comprises inputs of primary fu 
or the derivatives) and outputs of hydropower and nuclear power conv to theoretical energy inputs. 
ross energy includes energy Ey used for production, processing, and transportation of energy proper. 


3 Excludes natural gas vqui 
8 Petroleum products | including still gas, liquefied refinery gas, and natural liquids. 
4 Represents cutee of hydropower and nuclear power converted to theoretical energy inputs at prevail- 
ing rate of pounds of coal per kilowatt-hour at central electric stations, using 12,000 Btu per pound of coal. 


Excludes inputs for power generated by nonutility plants, which are included within the other consuming 
$ Includes bunkers and military transportation. 


TABLE 8.—Apparent consumption of energy resources and selected related 
products 


Bituminous coal . million net tons 409. 2 431.1 Ts 4 
NA petroleum, runs to stills. ................ million E 3, 170.7 8, 241. 6 2.2 
Na JJ ²³˙m 8 million cubic feet.. 14, 341. 8 15,118. 2 +6. 1 
Ant M AA ATA exe million net tons. r141 14. 4 +2, 1 
Hydropower.........................-. million kilowatt-hours 168, 869.0 | 180, 033. 0 +6.6 
Nuclear power %%% A AAA 8 do 3, 212 0 3, 341.0 ＋ . 0 
All dlls, domestic product demand ?............ on --| *3,924.5 4, 060. 2 +3. 2 
JJV ³ AA E million net tons 55.0 02. 6 +13.8 
Petroleum |ui EE NEUE UE 0..-. 21.3 21.8 +28 


r Revised. 
1 Residue gas excludes extraction loss but includes transmission loss. 
2 Includes natural gas liquids. 
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TABLE 9.—Supply and demand for anthracite, domestic 


1904 


Thousand | Trillion 


net tons Btu 
Supply: ` 
éi uction CARA A 8 17, 184. 0 436. 5 
ipa A RIE 23,352  —85.2| LI, 575.1 —40.0 
a i aT: C AAA E eee KE, GE 
Losses, gains, and unaccounted for................. —1, 208. 9 —30.7 
TO EE 14, 400. 0 865. 8 
Demand by major sectors: 3 
Household and J 4. 84 7 
mahnt a aa aa aa aaa EES 56. 


- ge am ——— —U— P s... s. gn gr ep op o 
ap K Pa gr gem ep m mm 


1 Includes use by producers for power and heat. 

1 the exception of small quantities used as raw material for coal chemicals, all anthracite is used for 
and power. 

s Data represent “retail dealer deliveries to other consumers". These are mainly household and com- 
mercial users, with some unknown on of use by small industries. 

Includes consumption by coke plants, steel and rolling mills, and other industrial users. 

5 Includes bunkers and mili transportation. 

* Data not available. Believed to be small and of minor significance. 


TABLE 10.—Supply and demand for bituminous coal and lignite, domestic 


ap eeneg ër ap dë ee o ap e eene e ere e —— — —— em 
225 — — 2 — e dd 
-—— up D e — e or ah AD qe APP — s... — 2 — s... 


rr — mam ooo poo mo ͥ vm wos wen ep æ—2— ge ooo 


ge ee <. deer op — em erg —A—ẽ— gr af — - e op — op eee ep ap em em 


Demand by major consuming sectors: 
Fue] and power: 

Household and commercial iii 

mann anan ue e ce 


! Includes use by ees =e and heat. 

3 Data represent “retail deliveries to other consumers". These are mainly household and commercial 
users, with some unknown portion of uso by small industries. 

3 Includes consumption by coke plants, steel and rolling mills, and other industrial users. 

* Includes bunkers and military transportation. 

5 Coal equivalent based on British thermal unit value of raw materials used for coal chemicals. 


189—180—66— —2 
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TABLE 11.—8upply and demand for natural gas, domestic 


—— — — m AP P e ep we — ge em UD "P em e —— 2 — en mp 


Demand by major consuming sectors: 
Fuel and power: 
Household and commercial....................- 
Ke Ett TC BEE 
Transportat lo 


Raw material: 8 Industrial: 
Carbon black 
Other chemicals hh 


P. ãõͤ ³ð¾ O 8 


14, 527, 049 


Million Million 

cubic feet cubic feet Btu 
14, 746, 661 15, 546, 592 17, 137.8 
441, 325 457.0 
—10, 763 —17.3 
—1]129, 507 —14.0 
—722, 565 —1,796. 0 
—908 |-.. 
18, 118, 174 15, 647. 6 
p—MMMMM—M)————M— _ j 
5, 162, 009 5,342. 7 
6, 607, 581 6, 838.8 
435, 570 450.8 
2, 142, 930 2, 321, 889 2, 403. 2 
13, 682, 851 15, 035. 6 


117, 378 : 106, 759 
e 170, 000 e 176. 0 ° 180, 000 


287,378 297. 5 286, 759 
371, 026 383. 8 304, 366 


14, 341, 255 14, 843. 0 | 15, 118, 174 


e Estimate 


1 Marketed production includes wet gas sold or consumed by producers, losses in transmission, producers 


additions to storage, and increases In gas pipeline fill; exc 


ludes repressuring and vented and wasted British 


thermal unit value of production 1s for wet gas prior to extraction of natural gas liquids. Higher values 
assigned to extraction loss are reflected in valuc of production for each year. 

3 Extraction loss from cycling plants represents offtake of natural gas for natural gas liquids as reported 
to Bureau of Mines. Values for extraction loss are based on annualoutputs of natural gasoline and associated 
products at 110,000 Btu per gallon and annual outputs of liquefled petroleum gases at 95,500 Btu per galion. 

3 Includes some fuel and poner use by raw materials industries. 


4 Estimated from partial data. 
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TABLE 12.—Supply and demand for petroleum,! domestic 


1963 1904 


Million Trillion Million Trillion 


bbl Btu 
Supply: 
rude oll: 2 
Production... eaa a enden aa a a a 2, 752. 7 15, 740 
Net LD A c ħŇħŅMMŅ 411.0 2, 350 
Stock chasnge......... a a ME 14.6 83. 
Losses and transfers for use as crude ........... —7.6 —43. 
vk, luu solo r E ca NUNC 8,170.7 18, 130 
Petroleum input, runs to stills: 
fr a e uS ERES a 3, 170. 7 18, 130. 9 
in natural gas liquids 3............... 190. 2 818.8 
Total. CA ¼ T8 3. 360. 9 18, 949. 7 
Hoe ed products 3,360.9 | 18,949.7 
o BEER . , 949. 
Unfinished oils, nett. 31.9 179.9 
Overage or loss 78. 6 415.0 
/ A ana 3, 466. 4 19, 544. 6 
Imports EE 862.1 2, 294.1 
ErpOfu....... o AA —74.2 —417.3 
Stock change, including natural gas Uquids —13. 0 —89. 6 
Transfers in, natural gas liquids 1. 188. 2 883. 6 
Losses, gains, and unaccounted for —5.0 — 265. 5 


oaia in E 3, 924. 5 21, 950. 0 
Demand by major consuming sectors: 


Fuel and power: 
Household and commercial..................... 790.8 4, 433. 6 
A 455. 9 2, 738.8 
ee dee 2, 146.7 11, 506. 1 
y generation, utilities 06.7 599. 8 
„ 8, 489. 1 19, 278. 3 

27 

Household and commercial: Asphalt and road 

KEE See 124.2 824.2 
Petrocebemicals............................. 156.2 714.2 
Other nonfuel uso 89.9 541.0 
„„ 222 ss Z sy 370.3 2, 079. 4 
Miscellaneous and unaccounted for................. 65.1 592. 3 


ORL -——————! ss 3, 924. 6 21, 950. 0 


1 Supply and demand for crude oi] and petroleum ucts. Petroleum products include products refined 
and processed from crude oil, including still gas and liquefied refinery gas; also natural gas liquids transferred 


natural gas. 
3 Value for crude oll for each year shown is based on average British thermal unit value of total output of 
nm products (including refinery fuel and losses) adjusted to exclude natural gas liquids inputs and 
EE derived values. Value for net imports of crude is based on the average value of crude runs to 
s Values for natural gas liquids for each year shown are implicitly derived from weighted averages of major 
natural A pe Séien th natural gasoline and associated product converted at 110,000 Btu per gallon and 
lique petro. gases at 96,500 Btu per gallon. 
Value for tmported refined products for each year shown 1s based on the value of residua] fuel and unfin- 
ished oils. The value for exports of refined products is based on the average value of domestic petroleum 


products output. 
š Includes natural gas liquids other than those channeled into refinery input as follows: petrochemical 
5 ; and ot her uses. 
* Includes bunkers and military sportation. 
T Includes some fuel and power use by raw materials industries, 
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Although smallest of the major markets for energy resources, 
electric utilities have the fastest rate of growth. Inputs of resources 
at fuel-burning thermal plants, together with theoretical inputs at 
hydropower and nuclear power plants, amounted to one-fifth of 
total energy consumption, an increase of 7 percent during the year. 
The ratio of power output at conventional thermal plants to outputs 
at hydro and nuclear plants in 1964 was about 4.5 to 1. Bituminous 
coal remained the principal energy source at powerplants and ac- 
counted for almost two-thirds of total resource inputs at such plants. 
The remaining third came from natural gas and petroleum products, 
the latter consisting mainly of residual fuel oil. Utilities have been 
responsible for much of the increase in coal utilization in recent years, 
and in 1964 consumed almost half of the total output of bituminous 
coal. Table 14 shows electric energy sales to ultimate consumers by 
fern In 1963, the latest year for which data are available, total 
sales increased 7.1 percent. This includes utility sales and ‘sales by 
nonutility plants. The East-North-Central region was the largest 
power-consuming area, accounting for 22 percent of total sales. 

Industry remained the largest of the energy markets in 1964. 
Energy resources consumed directly as fuel or raw material in this 
sector accounted for one-third of total ral consumption. In addi- 
tion, industry absorbed about 45 percent of the output of electricity 
by utilities. In direct consumption of resources, natural gas ac- 
counted for 43 percent of sector energy inputs; coal, for 33 percent; and 

etroleum, for 24 percent. Of petroleum products consumed by in- 

ustry, 473 million barrels was consumed as fuel and 245 million 
barrels was consumed for nonfuel uses. Among the latter is the off- 
take for the petrochemical mousy which amounted to 166 million 
barrels of natural gas liquids and related petroleum products. Indus- 
trial consumption of bituminous coal increased 6.6 percent to 183 
million tons. Increased use of coal was related to increased output 
of coking coal to meet the growing coke requirements of the iron and 
steel industry. 

Direct consumption of energy resources for household and com- 
mercial use amounted to one-fifth of total energy consumption. 
This sector also absorbed an estimated 55 percent of the total output 
of utility power. Natural gas and petroleum were the main products 
consumed as direct fuels, mainly for space heating. Coal use con- 
tinued to decline, and for the first time petroleum demand did also. 
Natural gas continued to command an increasing portion of the space- 
heat market. 

For transportation, direct fuels accounted for the majority of 
demand—only small quantities of utility power are used. Petroleum 
products accounted for 96 percent of sector consumption, and the 
remaining 4 percent was natural gas utilized within the pipeline 
system either for pumping or for pipeline fill. Motor and aviation 
gasoline SE for three-quarters of petroleum demand in trans- 

ortation; military and commercial jet fuel, for 9 percent; and distil- 
ate and residual fuel oil combined, for 14 percent. 
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TABLE 14.—Electrical energy sales to ultimate customers in the United States 
(Million kilowatt-hours) 


1958 


Region 
Total con- | Residen- | Industrial | Total con- | Residen- | Industrial 
tial ! and com- tial 1 
mercial 
New du 13, 644 8, 701 
Middle Atlantie 57, 925 27, 401 
East North Central 85, 820 37, 393 
West North Central 18, 829 16, 106 
Bouth Atlantie................ 43, 181 26, 648 
East South Central 63, 102 16, 437 
West South Central. 30, 275 15, 220 
CCC 15, 200 8, 105 
Padi. A cs 48, 251 90, 390 
Total... cea rumes 876, 236 186, 401 
New England................. 9, 213 16, 434 17, 432 
Middle Atlantico 28, 594 69, 534 73, 095 
North Central. 89, 541 102, 033 104, 358 
West North Central 17, 368 25, 419 26, 260 
South Atlantic................ 29, 368 5A, 334 57,601 
East South CentraL.......... 18, 504 68, 049 68, 736 
West South Central........... 17, 290 87, 013 39, 831 
Mountain 8, 947 19, 353 23, 430 
EE 83, 884 61, 129 71,548 
Total 2 482, 291 
New England................ 10, 738 18, 655 82, 086 11, 263 19, 506 
Middle Atlantie............... 82, 051 78, 368 126, 287 83, 978 83, 466 
East North Central. 44, 046 112, 307 172, 816 45, 914 120, 037 
West North Central 20, 384 28, 954 54, 20, 985 81, 076 
South Atlantie................ 44, 915 63, 918 110, 782 87, 653 68, 885 
Rast South Central . ` 21,172 70, 288 98, 23, 061 74, 580 
West South Central. 20, 412 45, 069 76, 946 22, 969 49, 993 
OT u uQ O: T 9, 192 25, 080 38, 225 9, 985 26, 573 
(e Lil RA 83, 75, 282 120, 781 85, 884 80, 709 
Total 8.....--- naaa 518, 011 830,811 241, 692 654, 915 


1 Includes rural. 
2 Rural included in all three classes. 
8 Includes Alaska and Hawaii in 1960, 1962, and 1963. 


Soures: Edison Electrie Institute, Statistica] Yearbook of the Electric Utility Industry, 1958 through 


Projections of Energy Demand.— Projections of the future demand 
for energy resources and forecasts of selected economic indicators are 
shown in table 15. Growth rates for projections end forecasts are 
based on 1964 data and extend to 1980. "Total energy is projected to 
expand at the rate of 3.2 percent during the 16-year period; the rate 
for 1947-63 was 2.5 percent. Demand for natural gas and petroleum 
is 5 to expand at a slower rate than the last 16 years. Con- 
versely, coal demand which declined throughout most of the 1947-63 
p 1s projected to increase at rates ranging from 2.2 to 3.7 percent. 

he range of the coal projection reflects the uncertainty concerning 
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the future role of coal in power generation as this relates to increasin 
air pollution and encroachment of nuclear power on conventiona 
thermal utility power. Also, improved technology in the iron and steel 
industry continues to decrease the ratio of coke required per ton of pig 
iron output. Utility power output is projected to increase at the rate 
of 6.6 percent during the forecast period. The portion of the utility 
market, to be supplied by nuclear energy in 1980 is predicted to be 
18 percent with 11 percent to be su P lied by hydropower and 71 
percent ed pu by conventional fuel-burning plants. "This analysis 
18 8 5 with the lower rate of 2.2 percent shown for coal growth 
in table 15. 


TABLE 15.—Projections: Mineral energy resources and general economic 


indicators 
1964-80 
projected 
1964 1080 growth 
actual projection | rate (per- 
cent per 
year) 
Population... uu cr e eee cra orice ve cate e thousands. - 192, 120 1 245, 313 1.6 
Labor ere, 8 do 76, 971 2 101, 408 1.7 
Gross national product.._.......----.------- billions of 1954 dollars. - 516 3 955 8.9 
Index of industrial production (1957-59 = 100 132 3 250 4.1 
Energy consumption- United States. trillion Btu.. 51, 676 4 85, 934 3.2 
Petroleum consumption, including natural gas liquids 
million barrels.. 3, 074 s 6, 530 3.1 
Natural gas consumption billion cubic feet... 15, 530 8 25, 619 3.2 
Coal consumption J RENNES million tons.. 445 6 624-800 2.2-3.7 
Electrical energy, utility, consumption billion kilowatt- hours 980 4 2, 739 6.6 


1 Bureau of the Census. Current Population Reports. Series P-26, No. 286. 

3 Bureau of Labor Statistics. Special Labor Force Report No. 49. 

$ Division of Economic Analysis, Bureau of Mines, U.S. Department of the Interior. 

U.S. Department of the Interior. An Appraisal of the Petroleum Industry of the United States. Jan- 
uary 1965. 

5 Vogely, Willlam A. Pattern of Energy Consumption in the United States. Paper in General Papers 
EEN vol., 149th Meeting, Am. Chem. Soc., Division of Fuel Chemistry, Symposium of Fuel and Energy 

economics, Detroit, Mich., Apr. 4-9, 1965, pp. 205-221. 

7 of range from source 5. Higher of range projection by Division of Bituminous Coal, Bureau of 

es. 


PHYSICAL STOCKS 


Stocks of the major energy resources are shown in table 16. Along 
with significant expansion in bituminous coal production, stocks rose 
6.7 percent. The sharp rise in demand for metallurgical coke for the 
iron and steel industry caused coke stocks to decline below the 2- 
million-ton level. 'There were no appreciable shifts in stocks of crude 
petroleum or „ products during the year. However, re- 
ported stocks of natural gas declined after rising steadily for a number 
of years as additional storage facilities were constructed near major 
consuming areas for meeting seasonable peak demand. 
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TRANSPORTATION 


Natural gas is moved almost entirely by pipeline. Crude petroleum 
and related products are moved by pipeline, rail, water, and highway. 
Coal is transported primarily by GE with some movement by water 
and truck. In 1962, the latest year for which data are available, 
total petroleum pipeline mileage was 200,543 miles (table 17)— 
including gathering lines and trunklines for crude petroleum and 
products. In 1963 there were 710,200 miles of utility gas pipelines 
(table 18). Of the total, 98 percent were natural gaslines, and the 
remaining 2 percent were manufactured, mixed, id liquefied petro- 
leum gasolines. 


TABLE 16.— Physical stocks of mineral energy resources and related products at 
yearen 


(Producers stocks, unless otherwise indicated) 


Fuel 1960 1961 1962 1963 1964 
Coal and related products: ! 
Bituminous and lignite 1. net tons. . 76. 898, 317 | 74, 449, 230 | 72. 577, 910 | 73, 028, 665 | 77,939, 559 
Ge lus EE do 4,738,088 | 4,011,873 | 3,906,811 | 2, 884, 931 1, 971, 592 
Petroleum and related products: 3 
Carbon black.......thousand pounds 292. 982 287, 899 203, 434 r 254, 216 231, 121 
Crude petroleum and petroleum prod- 

CCC orc thousand barrels.. 784, 558 825. 074 834, 296 835, 550 839, 235 
Crude petroleum........... do...- 239. 800 244. 664 252, 011 237, 361 230, 057 
Natural gas liquids.......... do.... 28, 931 37, 067 31, 385 33, 747 35. 679 
Gasoline do 194. 774 184. 167 188, 683 190. 937 190. 512 
Distillate fuel oil............ do 138, 455 152, 018 143. 961 156, 677 155, 846 
Residual fuel oil............ do.... 44, 870 44, 869 49, 775 47, 538 40. 403 
Petroleum asphalt do.... 12, 991 12, 999 14, 252 14, 354 14, 234 
Other refined products do.... 124, 737 149. 290 154, 229 154. 915 163. 507 

Natural gas -- billion cubic feet 2, 184 2. 344 2, 504 2, 745 2, J13 


* Revised, 

L Series on anthracite stocks in ground storage has been discontinued. 

3 Stocks at industrial, consumer, and retail yards and on upper lake docks. 

3 Stocks of petroleum and related products are calculated on a new basis beginning with 1962 due to prod- 
uct reclassification resulting from separately reported data for petrochemical feedstocks. 

* American Gas Association. 


TABLE 17.—Mileage of petroleum pipelines in the United States, selected years 


(Miles) 
Trunklines 
Year | Gathering Total 
lines 
Crude Products 
EEN 71,373 20, 881 60. 560 152, R14 
TEE 75, 228 27, 236 65. 040 170, ^04 
vu mw vw ⁵ k DOES 78. 504 36. 420 73, 520 I. 510 
jo OPTED Ee, 70. 317 44, 453 75, 182 180, us) 
TW 70, 355 53, 200 76, 988 200, 543 


SATS — — SS A TSE SS ES SI SE EE TA DNE — —— _ E Im 
Source: Bureau of Mines, Crude Oil and Product Pipelines, Triennial. 


18 MINERALS YEARBOOK, 1964 


TABLE 18.—Miles of utility gas main by type of gas and by type of maint 


Type of gas and type of main 1950 1955 1960 2 1961 1 
t ° 
Field and gathering 32, 850 45, 680 55, 850 56, 730 
Transmission 113,050 | 145,970 | 183,660 | 191,840 
Distribution.......................... 241,670 | 305,090 | 391,440 | 410,390 
Tolstoi 387,470 | 496,740 | 630,950 | 658, 960 
Natural gas: 
Field and gathering......-.---....-....- 32, 850 45, 680 55, 850 56, 730 
'Transmission......................... 109,360 | 142,490 | 181,770 | 189,990 
Distribution 172,270 | 260,600 | 370,360 | 390, 400 
rr ¿sz l OSO iienaa 314, 480 | 448, 770 607,980 | 637, 120 
Manufactured gas: 
Field and gathering 0 0 0 0 
Transmission 2, 230 420 20 30 
Distribution.......................... 53, 190 11, 540 1, 550 1, 480 
rf ee OE EN E 55, 420 11, 960 1, 570 1, 510 
Mixed gas: 
Field and gathering 0 0 0 0 
Transmission 1. 370 2. 990 1. 860 1. 810 
Distribution I—I—nk l 10. 620 28. 450 17, 590 16, 640 
Paota EE 11. 990 31, 440 19, 450 18, 450 
Liquifled petroleum gas: 
Field and gathering..................- 0 0 0 0 
Transmission 90 70 10 10 
Distribution. b, 490 4, 500 1, 940 1, 870 
TO da a 5, 580 4, 570 1, 950 1, 880 


1 Excludes service pipe. Data not adjusted to common diameter equivalent. Mileage shown as of end of 


ach year. 
2 Includes data for Hawall subsequent to 1959 and for natural gas only for Alaska subsequent to 1960. 
3 Less than 5 miles. 


Note: For earlier years please refer to Historical Statistics of the Gas Industry. 
Source: American Gas Association, Gas Facts 1963. 


Rail transportation was the principal method for shipping coal in 
1964. As shown in table 19, 349 million tons or 72 percent of total 
bituminous coal production during the year was shipped via railroad. 
Table 20 shows rail transportation of major energy resources. Coal, 
mainly bituminous, accounted for 88 percent of total energy re- 
sources shipped by rail in 1963, the latest year for which data are 
available. eight costs of bituminous coal shipped by rail have de- 
clined in recent years owing to downward pressure on rates caused 
by interfuel competition in the electric utility market and to the con- 
tinued transportation of the majority of powerplant coal by rail. 
Rail shipments of crude petroleum, gasoline, and fuel oil continued to 
decline during the year due to increasing competition from pipeline 
and truck distribution. 
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Water transportation of major energy resources (table 21), increased 
during the year. About one-third of the total water movement of en- 
ergy resources was of coal, while 17 percent was crude petroleum. Re- 
fined petroleum products of which gasoline is the largest component 
were 51 percent of the total. 


TABLE 19.— Methods of shipment of bituminous coal and lignite from mines and 
used at mines in the United States 


Method of shipment from mines 
Used at Total 


Year Ship by | Shipped by | Trucked to mines ! production 
rail and water and final 
destination 
Thousand net tons 

LL RE 303, 865 46, 784 52, 699 12, 164 415, 612 
/ ⁵ĩð al 8 r 293, 546 r 46, 348 51,044 12, 039 402, 977 
Tir HEU MD NON UM NM r 307, 328 r 48, 106 54, 853 11, 862 422, 149 
/» 60, 901 , 928 

ETT 65, 532 


ee gr Se enen em er gen — TH 4 OP QD GP VD ss 
CD Ub «P den em bu "D ap en ep ep 4D AP —EA—U—ñä¹t2— p ep 


SRS CSHB en em em em op em ap e "D e e qo gr e — —— 


M vised. 
1 Includes coal used at mine for power and heat, made into beehive coke at mine, used by mine employees, 
used for all other purposes at mine, and transported from mine to point of use by conveyor, tram, or pipeline. 


TABLE 20.—Rail transportation of mineral energy resources and related products 
in the United States ! 


(Thousand short tons) 
Product 1961 1902 1963 Change from 
1962 (percent) 
Coal: 

Anthracite 2 nn lle Ll... 14, 963 15, 157 10, 564 +9 

Bituminous. sss 206, 884 312, 179 831, 667 
Geer EE 14,323 15, 467 16, 436 6 
Crude petroleum.............. e e a n eee 2, 027 1,756 781 —56 
JJ 8 6, 861 6, 187 5, 380 —13 
Distillate and residual fuel ol ls 6, 369 6, 209 5,812 —6 
Asphalt... aa AA 2,810 2, 853 +1 
Ot E/ ðſi A 15, 482 15, 824 16, 140 +2 
/ A ( 350, 724 375, 632 395, 674 4-5 


1 Revenue freight ted, excluding forwarder and less than carload shipments, for which categories 
commodity is not available. 

3 Includes shipments to breakers and washeries. 

3 Includes lubricants, petroleum products, and gases. 


Bource: Interstate Commerce Commission, Freight Commodity Statistics, Class I Raflroads in United 
States, for à years ended December 31 from 1961 to 1963. 
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TABLE 21.— Water transportation of mineral energy resources and related prod- 
ucts in the United States, by products ! 


(Thousand short tons) 


Change 
Product 1962 1963 1964 » from 1963 
(percent) 
Coal: 
Anthracite EE 573 423 390 —8 
Bim... 136, 765 141, 673 154. 936 +9 
COK EE 686 573 558 —3 
Crude petroleum.............. e 22k 80. 970 83, 236 79, 998 —4 
l ³ðV 92, 896 98, 177 93, 827 —4 
Distillate fuel 0d)... 22 2222 ccc lll lll. 79, 001 77, 357 71,153 —8 
Residual fuel ol... 45, 215 46, 360 44, 910 —3 
ASP LEE 4,760 4, 457 5, 059 +13 
TOROS A 9,314 8, 307 8, 27 (3) 
Other A A E 15,263 15,183 18,563 +22 
Total EE 465, 443 475,776 477, 667 (2) 


» Preliminary. 

1 Domestic traffic only: Trafic with Canal Zone, the Virgin Islands, and military cargoes carried in 
Department of Defense vehicles are excluded. 

2 Loss than 0.5 percent. 

3 Includes lubricants, jet fuel, naphthene, and briquets. 


LABOR AND PRODUCTIVITY 


Employment.— Tota] employment in the mineral energy resources 
industries declined slightly in 1964 although oil and gas field services, 
one of the groups shown in table 22, increased about 2 percent. Table 
23 shows a comparison of employment data in the mineral energy 
resources industries from three separate sources— the Bureau of Labor 
Statistics (BLS), the Bureau of Employment Security (BES), and 
the Bureau of Mines. Generally, the three series move together but 
in 1964 BES anthracite and petroleum employment data moved 
contrary to Bureau of Mines and BLS data. This anomaly resulted 
from differences in sources of information and methods used to con- 
struct the series. BLS data, a sample survey, were revised in 
December 1964 using a new benchmark (comprehensive counts of 
employment) adjusted to March 1963 payroll data. The BES data 
are compiled using company reports to State agencies under the un- 
employment security laws, while the Bureau of Mines data are 
compiled from questionnaires sent to producers. Injury-experience 
data and related employment information collected by the Bureau of 
Miues may be found in the chapter on Employment and Injuries. 

Productivity.—While an index of labor output has not been com- 
puted for 1964, & continued trend toward increased mechanization 
and automation is expected to result in productivity increases in the 
mineral energy resources industries during 1964. As shown in table 
24, output per production worker man-hour in petroleum refining and 
bituminous coal mining increased 5 and 6 percent, respectively, in 
1963. 

Average Hours and Gross Earnings.— Weekly and hourly earnings 
for all mining and manufacturing industries are shown in table 25. 
The largest increase was in hourly earnings paid to coal miners, re- 
sulting from increased wage rates and the trend to automation which 
requires & more skilled, higher paid labor force. 
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TABLE 22.—Total employment in the mineral energy resources industries 
(Thousands) 


Mining 


Year and month Crude 
Bitumi- | Other petro- | Oll and 
nous coal (leum and gas field | Total 
natural | services 


gas fields 
1960...._...........-. 168.5 17.6 178.2 131.1 495.4 177.2 84. 7 211.9 
1961_....... Aa u... 147.1 14.2 171.3 131.8 464.4 168.4 33.6 202. 0 
CC ͤ Ecos: 140. 0 11. 9 167. 6 130. 4 449. 9 160. 5 34. 7 195. 2 
Zen VVV 136. 9 11.2 104. 3 124.8 437.2 154. 7 35.1 189.8 
January......... 137.3 11.2 161. 4 123. 7 433. 6 153.9 31.9 185.8 
February 135. 9 11.4 161. 5 120. 0 428. 8 153. 0 32.7 185. 7 
March........... 132. 3 11.3 160. 6 121.8 426. 0 152.7 32.8 185. 5 
Apa EE 132.7 10.8 160.5 122.7 426. 7 152.8 33.3 186.1 
„ 130. 7 11.0 160. 4 124. 5 426. 6 152.2 35.0 187.2 
June. ........... 132.1 11.2 164. 6 130. 6 438. 5 153.4 36.4 189. 8 
July... .. ..... . 131.6 11.3 165.1 132.2 440.2 153.1 36.6 189. 7 
August.......... 131. 5 11.3 165.0 132.3 440. 1 152.9 36.7 189. 6 
September 132. 8 11.2 162. 4 120. 4 435. 8 151. 8 36. 6 188. 4 
5 133. 6 11.1 159. 6 128. 4 432.7 151.3 35.6 186. 9 
November. ..... 134. 0 11.2 159. 1 130. 3 434. 6 149. 2 34.8 184. 0 
Gees 134.7 11.0 158.2 129.1 433. 0 149. 0 32.7 181.7 
Average, 1964. 133.3 11.1 161.5 127.1 433.0 152.1 34.6 186. 7 


1 Cer Industria] Classification Industry 295, paving and roofing materials included in total. 


U.8. Department of Labor, Bureau of Labor Statistics, TVE Kae March and e Statistics 
1909-64, — Bull 1312-2, December 1964, and monthly reports December 1964 t 965. 


TABLE 23.—Comparison of data on total employment in the mineral energy 
resources industries 


(Thousands) 
Petroleum Bituminous coal Anthracite 
Year 

BLS! BES? BL8 BES Bureau 

of Mines 
A a Se ater See s 309. 2 299. 6 17.6 14.9 19.1 
1 Rz 303. 1 294.1 14.2 12.8 15.8 
1982______._.. a 298. 0 289.1 11.9 11.6 14.0 
1963_.......... 8 289.1 280.2 r 11.2 11.2 13.5 
7 280. 8 282.0 11.1 11.4 18.1 

r Revised. 


1 BL8: Bureau of Labor Statistics. 
3 BES: Bureau of Employment Security. 


Source: BLS data from U.B. De TR of 84 Bureau of Labor Statistics, Employment and Earnings 
for the United States, 1909-64 and Employment and Earnings, March 1965, table B-2. BES data from the 


Bureau of Employment Security 
TABLE 24.—Index of labor output 
(1957-59 =100) 
Petroleum refining Bituminous coal and lignite mining 
Year 
Production | Production 
Employee worker worker 
man-hour 

1050 ee L 2: 109.5 109.6 r 109.7 
1960 AE EIE * 113.0 115.2 * 114.1 
1961 8 r 120.2 122.8 r 122.0 
LEE 129.7 133.5 132.4 
1968 WEE 136.7 140. 0 139. 6 


Source: U.8. Department of Labor, Bureau of Labor Statistics. Indexes of Output per Man-hour for 
Selected Industries (forthcoming). 
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Labor-Turnover Rates.—Labor-turnover rates, shown in table 26 
did not fluctuate greatly from 1963 except for coal mining in which all 
rates declined. Sepsrations slightly exceeded accessions. Condi- 
tions in the coal mining industry indicated that the skills of the ac- 
cessions are usually higher than those of the separations. 


TABLE 26.— Average labor turnover rates, mineral energy resources and related 


industries 
(Per thousand employees) 
Petroleum 
Rates, year All manu- refining Petroleum Coal 
facturing and related refining mining 
dustries ! 
Total accession rate: 
) NUR SPP ERN S UN 39 15 20 
17/õêĩ˙ n½‘¼vnm . LE EE: 40 16 17 
Total separation rate: 
1;ö r ³ĩÄV e RASEN AURA EE 39 20 21 
1004 p T 39 18 18 
Layoff rate 
e ß 18 7 12 
J ];³WÜmü.];j y cs EE ur be 17 7 9 


1 Standard Industrial Classification Industry 295, paving and roofing materials included in total. 


Source: U.8. Department of Commerce, Bureau of Labor Statistics. Employment and Earnings Sta- 
tistics for the United States 1909-64, Bull. 1312-2, December 1964 and monthly issues December 1964 
through March 1965. 


PRICES AND COSTS 


Value.—The 1964 index of average unit mine value for mineral- 
energy resources, shown in table 27, declined slightly as a result of 
lower prices paid producers of crude oil and natural gas. This index 
shows changes in the return to producers of crude minerals at the 
point of production. Table 28, the index of implicit unit value, is a 
measure of relative rather than absolute prices and is designed to 
represent the real price changes of mineral commodities. It is derived 
by dividing the index of physical volume into an index of value. 

Prices.— The wholesale price index for the fuels related products, 
and power, shown in table 29, decreased 2.7 percent in 1964. Anthra- 
cite and coke were the only items in the group to increase but these 
increases were more than offset by 8 4.7 percent decrease in refined 
petroleum products, a series more eam weighted in the index than 
anthracite and coke combined. Comparative fuels prices are shown 
in table 30. 

Fuel Costs, Electricity Generation.—Although the price of coal 
increased, the cost of fuels consumed in steam electric power genera- 
tion shown in table 31 decreased for all fuels. This was largely due 
to increased efficiency of coal utilization in power generation. "The 
differential in regional prices indicates the significance of transpor- 
tation cost in these industries. 
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TABLE 27.—Index of average unit mine value of minerals produced in the United 
States, by group and subgroup ! 


(1957-59 = 100) 


1 pod 3 of index, see Review of Minerals Industries chapter in Minerals Yearbook, v. 1, 1959, 
pp. : 


TABLE 28.—Index of implicit unit value of minerals produced in the United 
States, by group and selected subgroup ! 


(1957-69 = 100) 


e Revised. 
1 The entire index has been revised from 1960 to present. 


TABLE 29.— Average monthly wholesale price indexes for selected mineral energy 
resources 


(1957-50 100, unless otherwise specified) 


Petro- 
price index,| related t Elec | Crude | leum 
Year snd month all com- products, Coal C products 
modities and eum 3| refined 
power 


 ————— e deen ge p ep gr 


be bad Fa 


— 


ee op e dek apap oe 


88888888888883338 
ke Ae ke 94-4 00 00 19 tO BO LEE <? KE) 
ERES NN NAAA 
O Y 9 Cn > OS tO = O Y O) N tŠ LO GM CB 


BSRESRRRRSEESSEES 
— — 


1 January 1058 100. 
3 Not included in the group. Fuels and related products, and power.“ 


Bource: U.8. Department of Labor, Bureau of Labor Statistics. Monthly Labor Review, v. 87, No. 3, 
March 1965, p. 372. Wholesale Prices and Price Indexes, monthly issues from February through December 
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TABLE 30.—Comparative mineral energy resource prices 


ooo ous a 
verage : 
Average retail price. dollars net ton.. ; IU) 
Costs of coal la coke da 9. 85 
Antracite, iaa sales realization per net ton at preparation plants, excluding 
EE dollars... A 12. 
a E eoe do.... 10. 82 
Buckwheat No. .d do.... 9. 9. 069 
Petroleum and petroleum products: 
Crude petroleum, average price per barrel at well......................... do. 2 88 


Gasoline, average dealers net price (excluding taxes) of gasoline in 55 U.8. cities 2 


cents per gallon.. 14 82 
S Wee of high and 1 foes in Philadelphia 3 
o. & and low prices elp 
8 dollars per barrel (refinery)... 3. 06 
Pune C C, average price for all Gulf ports ......................-... do 2 10 


Distillate 
No. 2 dite, average of high and low pro atinan. 


cents per gallon manay: 1 9.24 
N No. FFF T do 8.13 
Average U.8. value at well cents per thousand cubic feet... 15.4 
Average U.S. value at point of consumption .. -...-....-..----..-------- do.... 81.6 
* Revised. 
1 Series discontinued. 
$ Platt's Oi] Price Handbook. 


TABLE 31.—Cost of fuel in steam-electrical power generation, United States 


(Cents per million Btu) 
Coal | Oll | Gas | Coal | OM | Gas | Coal | Oll | Gas 
Region 
1958 1959 1900 
New England...............-..........- 40.1 | 40.7 | 87.8 37.7 | 36.8 | 34.5 36.5 | 36.0 | 35.6 
Middle Atlantic. 32.3 | 38.5 | 32.0 80.8 | 35.5 | 33.0 80.0 | 35.1 85. 7 
East North Central... eneen e e 25.8 | 68.5 | 24.6 25.6 | 73.2 124. 6 25.3 | 65.5 |! 26.3 
West North Central 28.1 | 61.3 | 220 27.5 | 46.7 | 224 27.0 | 48.4 | 23.0 
South Atlantic. 28.6 | 30.7 | 27.6 27.2 | 35.5 | 29.7 2.3 | 356 | 31.8 
East South Central..................... 19.4 | 37.6 | 21.6 19.1 | 47.1 | 23.4 19.6 | 50.3| 24.8 
West South Central. 15.6 | 41.8 | 12.9 15.8 | 43.2 | 15.0 323 | 451 | 16.7 
Moantasin....................... aaa n con 21.9 | 22.2 | 222 21.3 | 2.3 | 25.7 20.2|25.0| 27.8 
pu or AMD C nM crt n 42.0 | 26.5 |........ 84.8 | 32.0 |.......- 32.3 | 33.4 
Average. EEN 27.4 | 39.6 | 19.5 26.5 | 35.2 | 22.3 26.0 
1961 1962 1963 

36. 3 36.5 | 36.1 | 35.1 341/347] 346 

37.7 29.0 | 34.2 | 37.2 77.2 | 32.1 | 33.2 

26. 4 24.9 | 70.6 | 25.7 24.8 | 0.8 | 24.9 

22.8 26.6 | 49.7 | 23.8 26. 4 | 50.1 28 

82. b 25.0 | 34.6 | 32.3 25.5 | 34.4 | 382.6 

25.4 19.3 | 48.9 | 25.4 20.0 | 47.5 | 24.5 

19. 0 |........ 42.2 | 19.5 16.6|38.3]| 19.4 

28. 5 22.7 | 25.1 | 29.0 20.4 | 27.4 | 27.7 

85.2 |........ 88.6 | 84.8 |........ 88.0) 36.1 

25.1 | 256 | 3.5 | 26.4 25.0 | 32.5 269 


1 Excludes blast-furnace gas, which would lower cost slightly. 
Source: National Coal Association. Steam-Electrie Plant Factors. Annually, 1958 through 1963, 
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Electricity Costs.— The cost of electricity by region and priacipal 
rate class is shown in table 32. Comparisons of regional rates are 
often useful when making decisions concerning plant location or the 
use of alternative energy sources. 

The index of major input enses (table 33) indicates changes in 
operating cost and does not reflect the actual cost of MEE these 
fuels as capital costs are omitted. The constant decline of input ex- 
penses for bicuminous coal has occurred during a period of increasing 
wages. However, the wage increases were more than offset by pro- 
ductivity advances, thus reducing unit labor cost. 

Relative Labor Cost.—The indexes of relative labor cost (table 34 
iara ilustrate productivity gains realized in the bituminous co 
Industry. 

Machinery Prices.—Table 35 shows wholesale price indexes of 
selected machinery and equipment used in the mineral-energy resource 
industry. Allindexes show increases for 1964. 


TABLE 33.— Cost of electrical energy per kilowatt-hour 


(Cents) 
1960 
Region 
- | Commer- 
den- | cial and 
tial! industrial 
ew England............... 2.6 8.3 22| 26 8.2 21 25 8.2 2.1 
Middle Atlantic. ........... 2.1 8.0 17| 21 8.0 17| 20 2.9 17 
East North Central. 1.7 2.6 14| 17 2.6 14| L7 2.7 1.4 
West North Central 24 8.0 19| 23 2.9 19] 22 2.8 1.8 
South Atlantic 1.8 2.5 1.6 18 2.4 L5| 1.8 2.4 1.5 
East South Central. .8 1.6 .6 .8 1.6 .6 .8 1.5 E 
West South Central. 1.8 2.8 L4| L8 2.8 14| 18 2.7 1.4 
3 1.6 23 12| 16 2.3 1.3] 15 2.3 1.2 
c TTT 1.4 1. 9 1.11 14 1. 8 111 14 1.8 1.1 
y 1.7 L3| L7 2.5 13] 17 2.4 1.3 
1962 1963 
Ni EE 25 3.1 21| 25 8.1 21| 25 8.1 21 
Middle Atlantie. ........... 2.0 2.9 17| 20 2.9 1.6] 20 2.8 1.6 
East North Central 1.7 2.6 14| L7 2.6 14| L7 2.6 L4 
West North Central........| 22 2.8 15| 22 2.7 1.8 22 2.7 1.8 
South Atlantic. ............ 1.8 2.3 1.5] 1.7 2.3 L4| 17 2.2 1.4 
East South Central .9 1.5 .7 .9 1.5 .7 .9 LA .7 
West South Central 1.8 2.7 1.51 18 2.6 L4| 1.7 2.5 1.4 
Mountain 1. 5 2.4 121 1.5 2.3 12| 1.5 23 13 
Pacific... ee 1.4 1.9 11| L4 1.9 Li} 13 1.8 1.1 
Total 9?................ 1.7 1.41 1.7 24 L4| 16 24 L3 


1 Includes rural. 
122 with 1961 rural included in all 8 classes. 
8 udes Alaska and Hawaii for 1960-63. 


Source: Edison Electric Institute, Statistical Year Book of the Electric Utility Industry, 1958-68. 
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TABLE 33.—Index of major input expenses for bituminous coal and crude petro- 
leum and natural gas mining ! 


(1057-59 = 100) 
| Bitumi- Crude Bitumi- Crude 
Year nous coal | petroleum Year nous coal | petroleum 
and natural and natural 
gas gas 
190602. 22 et cr tea 96 100 || A oe r 86 99 
l! 91 1001964 84 99 
/ 
r Revised. 


1 Index constructed by author using weights derived from 1958 Census of Mineral Industries and usin 
data iom — Department of Labor, Bureau of Labor Statistics, Wholesale Price Index, annual an 
monthly releases. f 


TABLE 34.— Indexes of relative labor cost, bituminous coal and petroleum mining 


(1957-59 =100) 
Index of labor costs per Index of value of product Index of labor costs 
Y unit of output ! per man-period 3 per dollar of product 3 
ear EE 


Bituminous | Petroleum | Bituminous | Petroleum | Bituminous | Petroleum 
coal coal coal 


1 Bituminous index based upon net tons per man per day (see “Coal” chapter, this volume) and index of 
average earnings derived from Bureau of Labor Statistics data on hourly earnings; petroleum index based on 
barrels per year (see “Petroleum” section, this volume) and Bureau of Employment Security data on total 
wages in petroleum production. 

2 Bituminous index based on net tons per man per day and mine values of production; petroleum index 
based on average employment and total value of production. 

3 Bituminous index based on index of value per man per day and index of average earnings; petroleum 
index based on total value of production and total wages. 


TABLE 35.— Wholesale price indexes of selected machinery and equipment items 
(1957-59 —100) 


equipment 


e 100. 3 106. 4 105.1 106. 9 
190122; u W. SSS. SS 101.8 107.8 105.4 107.8 
A y eee ceca! 103. 2 108.4 106. 1 107.4 
1963 2; CE 102. 6 109. 1 108. 8 108. 1 
jit MEC ³ðW 8 104.4 110. 8 111.8 108.5 
Portable air | Scrapers and | Contractor's 'Tractors 
compressors graders air tools, pavers, other than 
handheld  |spreaders, etc. 
960222. ss ea setup e e 105.4 104.7 108.2 106. 7 106. 4 
1901.52 S: L a re eo Eeer 114.1 104.4 113.5 108.4 108.0 
/r ͤ K dence 113.7 105. 3 113. 5 110. 3 108. 5 
1//ö» rosis ĩð Tu S Cus 115.1 108. 5 113. 5 112.1 110.8 
kt ĩ⅛ð K weed tems 117.6 110.8 (1) 116.3 114.7 


1 Series discontinued January 1964. 


Source: Bureau of Labor Statistics, 1962 Statistical Supplement, Monthly Labor Review, p. 79, and 
Wholesale Prices and Price Indexes, January 1965. 
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INCOME AND INVESTMENT 


National income for selected mineral industries, including wages 
and salaries paid and profits generated in these industries, is shown 
in table 36. During 1964, income increased in all major mining in- 
dustries including the energy resource industries. However, the rate 
of increase in income from crude petroleum and natural gas expanded 
at a slower rate than in 1963. Petroleum refining and related indus- 
tries in the manufacturing sector also showed considerably less growth 
in income than in the previous year. National income generated in 
the mining industry expanded at a slower rate than income for all 
industries 1n 1964. 

Current expenditures in new plant and equipment by selected in- 
dustries are shown in table 37. Expenditures for mining increased 
14.4 percent. In manufacturing, expenditures in the petroleum and 
coal component increased 15 percent. "This was somewhat lower than 
expenditures in primary iron and steel which increased 36 percent 
with chemicals, up 22 percent. Decisions to invest in new plant and 
equipment in the energy resource industries reflect the continuing 
decline in excess capacity in many of these industries, the growth of 
technology, and the expansion of the economy. 


TABLE 36.—National income by industrial origin in selected industries 


1962 1963 Change 1964 Change 

Industry (millions) | (millions) | from 1962 | (millions) | from 1963 

(percent) (percent) 
All Industries... $457, 687 $481,110 T 1 $514, 389 +6.9 
Wie c. Sl a é 5, 653 5, 971 5.6 6, 233 4-4.4 
Metal mining 758 807 4-6. 5 882 49.3 
Coal Bg: eege 1,141 1,211 +6. 1 1, 274 +65. 2 
Crude petroleum and natural gas...... 2, 811 2, 928 +4.2 2, 981 +1.8 
Nonmetallic mining and quarrying.... 943 1, 025 8.7 1, 096 4-6. 9 
Manufacturing — .. 136, 988 143, 817 ＋ 5. 0 154, 602 7. 5 

Petroleum refining and related indus- 

el EE 4, 489 4,805 +7.0 4,814 +0.2 


Source: U.8. Department of Commerce, Office of Business Economics, Survey of Current Business, 
August 1965. 


TABLE 37.—Expenditures on new plant and equipment by firms in mining and 
selected mineral manufacturing industries 


(Billion dollars) 


1962 1963 1964 

e ß e deet 1. 08 1. 04 1. 19 
Selected manufacturing: 

Primary iron and stee11uulꝝũ.!ilũ „ lll ll... 1.10 1.24 1.69 

Primary nonferrous metals .31 .41 . 48 

Stone. clay, and Ka Cl E . 58 .61 . 68 

Chemical and allied products... < ccc cc cce e K 1.56 1.61 1.97 

Petroleum and coal products....-.------------------------------------ 2.88 2.92 3. 36 

manufacturing 4. 68 ñ 18. 58 


! Including fuels. 


Source: U.8. Department of Commerce, Office of Business Economics, Survey of Current Business, 
March 1964, p. 13, and June 1965, p. 6. 
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Direct private investment by U.S. companies in foreign petroleum 
industries, remained the largest portion of total U.S. foreign invest- 
ment and continued to increase in 1964. As shown in table 38, the 
book value of private U.S. foreign investment in petroleum industry 
at the end of 1964 was $14.4 billion and about one-third of total direct 
investment by private U.S. sources in foreign industries. An impor- 
tant factor in the increase in U.S. petroleum investment abroad was 
the continuing reinvestment abroad of undistributed profits of U.S. 
subsidiaries and the rising market value of foreign securities held. 

Total direct foreign investment in the United States in 1964 and 
the value of the petroleum component is shown in table 39. Petro- 
leum is the only mineral energy resource in which there is substantial 
foreign investment in the United States. During the year petroleum 
accounted for 19 percent of the total of such investment. 


TABLE 38.—Direct private investment of U.8. companies in foreign petroleum 
industries 


(Million dollars; net inflows to the United States (—)) 


Petroleum All industries 


Book Net Undis- | Book | Book Book 

value | capital | tributed | value | value | capital value 

-| out- end of | begin- t- end of 

ning of| flows | ofsub- year | ning of] flows year 
year sidiaries 

Canada........-...-..---...---- 8, 134 30 54 | 3,228 | 13,044 18, 820 
Latin American Republics, all.. 3,095 4 8| 3,142 | 8,662 9, 085 
Other Western Hemisphere...... 51 31 —1 569 | 1,229 1,386 
Bole sat us aa OEA 2, 776 389 —87 | 3,086 | 10,340 12, 067 
SE 702 97 4 830 | 1,426 1, 629 
Middle East. 1, 25 8| 1,238; 1,277 1, 331 
EE 714 74 —20 775 | 1,515 1,731 
eege 496 30 —1 1, 460 1. 582 
International 60 —9 | 1,038 1,733 1, 865 
lll .. due! 18, 652 1 739 —49 | 14,350 | 40,686 31,417 | 44,496 


3 Total does not add due to rounding. 


Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, 
September 1965. 


TABLE 39.—Value of foreign direct investments ín the United States 


(Millions of dollars) 
Industry 1960 1961 1962 1963 1964 
A esiseina 6, 910 7,392 7,612 7, 944 8,363 
Funn 86 1. 238 1,325 1,419 1, 513 1,612 


Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, 
September 1965. i 


GOVERNMENT ACTIVITIES 


Several established programs of the Bureau of Mines were related 
to conservation and E ae of mineral energy resources and 
related products. 'The central objective of these programs is to 
provide an adequate supply of energy resources for the maintenance 
of U.S. affluence and industrial power, to assure continued prosperity 
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and economic growth, and to meet the requirements of national 
security. One of the principal Bureau activities is continuous analysis 
and evaluation of total energy economy and its components. The 
Bureau of Mines periodically publishes studies and reports showing 
energy balances at the national level and supply and demand re- 
lationships of energy resources by source and end-use sectors. Ac- 
iret ncn consumption has intensified the need to maintain 
an adequate energy base for the economy and to provide adequate 
supplies of energy at constant or lower costs to meet the evolving 
n of the energy consuming markets. With the objective of 
effecting further efficiencies in the energy economy, the Bureau 
dean conducts energy resource investigations which include 
evelopment, of fundamental engineering and economic data, surveys 
of mining operations, and market research and analysis. The Bureau 
also appraises and analyzes the cost and price structures of the 
energy industries and makes projections of the future United States 
demand for total energy and its components. In the international 
area, the Bureau provides a constant flow of information on foreign 
energy resources and industries including internationaltrade. During 
1964 mineral energy resource studies were prepared &bout various 
phases of the United States coal, natural gas and petroleum industries, 
their markets and trade. 

Energy problems, including those encountered and evaluated under 
the mios resource development program, are frequently the subject 
of investigation and analysis under the Bureau program for minerals 
research. This program encompasses virtually all of the major 
minerals including sources of energy. The central objective of the 
minerals research program is to assist in development and conservation 
of national resources through the advance of science and technology. 
The program is directed toward avoidance of waste in energy resource 
industries, stimulation of productivity, savings in production costs, 
and introduction of new materials and processes. Bureau scientists 
and engineers are particularly concerned with advancement of new 
concepts for extraction and use of petroleum, natural gas, shale oil, 
and coal, as well as new discovery, secondary recovery, and expansion 
of reserves of these resources. 

Recent profitable research contributions in the field of energy 
resources include Bureau of Mines findings which led to the planning 
of & secondary oil recovery program for the Utah Oil and Gas Com- 
mission that is expected to yield 100 million barrels of additional 
oil for a 25-year period in the greater Aneth field. Pressure mainte- 
nance processes advanced by the Bureau are widely applied and these 
are expected to produce significant additional quantities of oil from 
reservoirs. Data from Bureau research on gas compressibility, 
v&por-liquid equilibria, &nd other properties of as and reservoir 
liquids are contributing to increased recovery of gas from high-pressure 
fields. An offshoot of Bureau research on liquid fuels from coal was 
Ka Reze of the Oxo process for economic production of industrial 
alcohols widely used in detergents and plastics. The Bureau is also 
working to further new concepts of energy transfer such as the coal- 
fired turbine, magnetohydrodynamics, and the economic production 
of shale oil from oil shale. "Through these and other mineral resource 
development and research activities, the Bureau makes a continuing 
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contribution to the needs of Government, industry, and the general 
public. 

National expenditures for research and development, activities in 
selected industries are shown in table 40. Whereas research and 
development for chemicals and allied products remained the major 
area for such expenditures in 1963, expenditures for petroleum and 
refining were significant, accounting for 2.2 percent of industrial 
funds in 1963. With both chemical and petroleum, private funds 
were considerably in excess of Federal funds expended during the 
year. For all industries, however, Federal expenditures considerably 
exceeded private. 


TABLE 40.—Research and development activity 


Funds expended (million dollars) 


Petroleum refining and extraction 
Percent of all industries 
Chemicals and allied products 
Percent of all industries 
All industries. ...................... dace 


Source: National Science Foundation, Reviews of Data on Sclence Resources, v. I, No. 1, December 1964. 


INTERNATIONAL 


There were no significant shifts in United States trade in the major 
mineral energy resources during 1964. The combined value of coal 
and coke exports to Europe (table 41), was slightly below the 1963 
level. In the petroleum trade, value of crude petroleum imports into 
the United States increased slightly during the year, particularly from 
sources in Asia. The value of refined products imported showed nom- 
inal gains from the principal supplying areas. South America re- 
mained the source of mineral energy resources imports, which consisted 
principally of crude petroleum and petroleum products. 'The major 
market for U.S. exports of energy resources in 1964 was Europe with 
coal, coke and petroleum products predominating in shipments. The 
value of U.S. imports of energy resources increased to $2 billion in 
1964 (table 42). During the year, 57 percent of the value of these 
imports was crude petroleum, while refined products accounted for 
36 percent of the total. The value of total exports of energy resources 
dec\ined 11 percent during the year to $991 million. Petroleum prod- 
ucts and coal and coke exports predominate in export shipments. 
However, the value of petroleum products exported decreased $26 
million below the 1963 level. 
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TABLE 41.— Regional distribution of U.S. imports and exports of selected mineral 
energy resources and related products 


(Thousands) 
Group North | South | Europe| Asia Africa | Oceania | Soviet 
America America bloc 
Coal, coke, etc 
q q .. e eet $14, 384 
Exports.................. 136, 277 
Petroleum, crude, etc 
Exports o 310, 523 
Petroleum products: 
Ipo... 377, 437 
e sees 72, 360 
Gas, natural, manufactured: 
Imports A O LN Kr 042 
BEE mineral 
Imports 808, 386 
Exporis..........- 226, 936 
Mineral tar and crude 
chemicals from coal, 
petroleum, natural gas: 
Imports 1. 112 
E 7 us 8, 856 
rand total 
Ports 809, 498 
Exports 7. 235, 792 


1 Standard International Trade Classification. 
3 Less than Y unit. 
8 Plus $10,023,000 special category shipped to all countries. 


Source: U.S. Department of Commerce, Bureau of the Census, U.S. Exports 1964, F'T-420. 


TABLE 42.—Value of imports and exports, mineral energy resources, and products 


(Thousands) 
Imports for consumption Exports of domestic 
merchandise 
Group 
1962 1963 1964 1962 1963 1964 
Coal, coke, et $4, 187 $6, 301 $16,233 | $388, 710 | $482, e 8475 579 
Petroleum, crude, eto 1, 071, 650 | 1, 065, 107 | 1, 148, 069 5,110 616 
Petroleum products 656,342 | 707,535 | 725,103 | 411,434 | 441,008 415 028 
Gas, na and manu- 
EE 91, 901 103, 753 106, 702 15, 402 17,853 | 19,081 
Total: mineral fuels, 
lubricants; and related 
Gett erdeelt sss , 824, 080 | 1,882,690 | 1,996, 107 | 820, 656 945, 535 | 911, 494 
Tar, crude chen fcals „5 46, 757 : 727 67, 501 i 79, 
Grand total.............. 1,870,837 | 1,917,673 | 2, 004, 834 | 888,157 | 1,010,973 | 991, 084 


3 Standard International Trade Classification. 


Source: U.S. Department of SE Bureau of the Census. U.S. Exports 1964, FT-420 and U.S. 
Imports for Consumption 1904, FT-125 
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Table 43 contrasts U.S. production of the major energy resources 
in 1964 with world production. While U.S. production of crude 
petroleum increased this was a smaller portion of the world production 
than in 1963. Commercial gas production and consumption in the 
United States during the year was a high proportion of the world 
total. However, no data for world E and consumption are 
available for 1964. No significant changes were made in 1964 in the 
ratio of United States to world production of bituminous coal and of 
anthracite production and consumption. 


TABLE 43.— World production, U.8. production and consumption, selected mineral 
energy resources 


1963 * 
World U.8. production U.S. apparent 
Commodity production consumption 
selected | 
mineral 
energy Percent of 
resources | Amount world 
production 
Crude petroleum thousand barrels..| 9,537,420 | 2,752,723 29 
Natural gas million cubic feet.. NA | 14,341, 255 NA 
Bituminous and lignite 
thousand short tons. 2, 725, 170 458, 928 17 
Aimee n n a do.... 201, 500 18, 267 9 
1904 
Crude petroleum....... thousand barrels..| 10, 327, 591 | 2,805, 125 27 | 8,241,032 31 
Nat S million cubic feet__ NA | 16,118, 174 NA | 15, 536, 373 NA 
Bituminous and lignite 
thousand short tons..| 2,830,258 486, 908 17 431, 116 15 
HEEL AMA A do.... 205, 700 17, 184 8 14, 400 7 


* Revised. 
NA Not available, 


Employment and Iniuries in the Fuel 


Industries 
By Forrest T. Moyer’ 


Contents 
Page Page 
Introduction 35i o˙;ů ꝛ˙·¹ V 1 
Ge 35 | Native asphalt — 39 
Cok8 ur un a E LL m 37 | Conclusion 40 
Oil and ean 
INTRODUCTION 


NJURY experience and related employment information are pre- 
sented in the chapter for the coal-mining, coking, oil and gas, peat, 
and native asphalt industries in the United States for 1964. No 

attempt has been made to combine these data and present injury- 
frequency rates reflecting the mineral-fuel industries because the haz- 
ards of the separate industries are not comparable. All rates in the 
text are calculated separately on data before rounding, hence com- 
ponent rates may not add to the total rates shown in the tables. Tab- 
ulations showing the trend of injuries and employment for all 
mineral industries are presented in Volume III. 


COAL 


Injury experience of the coal mining industry was improved in 
1964, as measured by the declines of 1 and 14 percent, respectively, in 
the frequency and severity rates. Although the total number of in- 
Juries increased in 1964, a slightly greater proportional increase 
in man-hours worked caused the frequency rate to drop to 44.65 per 
million man-hours. The injury-severity rate in 1964 was 7,832 days 
lost per million man-hours 5 Employment and injury 
data for 1964 are based on final data for anthracite mines and pre- 
liminary data for bituminous coal and lignite mines. Fatality expe- 
rience improved significantly with a record low number of 240 deaths 
In 1964. This total was 44 less than in 1963. ‘The Nation's coal mines 
during 1964 were free of major disasters (a single accident resulting 
in the death of five men or more) for the first time since 1956. The 


1 Chief, Branch of Accident Analysis, Division of Accident Prevention and Health. 
85 
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number of nonfatal injuries was 3 percent above the 1963 total. Em- 
ployment continued to decline but was only slightly lower than in 
1963. 'The decline in employment was compensated by an increase 
of 7 in the average number of days worked, with the result that total 
man-hours of worktime showed & 3 percent gain. Employees aver- 


aged 7.87 hours of work per day during 1964. 
Bituminous Coal Mines. Preliminary data for bituminous coal and 


lignite mines in 1964 indicated a 2-percent increase in the number of 
injuries (fatal and nonfatal). However, an accompanying 4 percent 
increase in man- hours resulted in a better frequency rate of occurrence 
per million man-hours, 2 percent lower than in 1963. The severity 
rate of injuries improved 13 percent over the 1963 rate. 

The number of fatal injuries showed a sharp decrease of 14 percent 
in 1964. The frequency and severity rates of 0.90 and 5, 376, re- 
spectively, were both 17 percent better than the corresponding 1963 
rates of 1.09 and 6,513. Of the 216 fatalities, 187 occurred under- 
17 13 on the surface, 15 at strip mines, and 1 at an auger mine. 

hree types of accident caused 89 percent of the overall death total. 
Falls of roof, face, or rib killed 114 men (53 percent); haulage acci- 
dents took 53 lives (24 percent); and machinery accounted for 25 
fatalities (12 percent). The remaining fatalities resulted from a 
variety of causes such as electricity, explosions, explosives, and others. 
The Bureau of Mines estimated that 10,090 nonfatal lost-time in- 
juries occurred in 1964, 252 more than in 1963. The average number 
of men working decreased E in 1964; days active increased by 
8 to N total of 212 days; and worktime increased nearly 9 million 
man-hours. 


TABLE 1.—Employment and injury experience at coal mines in the United States, 
1960-64 


Number of UT rates per 
Average E Man-da WEE Injuries man-hours 
m 


Industry and year wor 
working} mine (thou- (thou- 
daily! | days? sand) sand) Fatal | Non- 
fatal 
Bituminous coal mines:? 
00 8 170, 628 190 82, 417 257, 075 290 | 10,501 41. 98 9, 270 
ME EN 2. 151, 776 194 29, 453 232, 871 275 9, 902 43. 70 9, 778 
1902_......... .. .. cu 147, 276 196 28, 863 228, 267 263 9, 783 44. 01 9, 712 
10080 143, 628 204 29, 289 232, 136 252 9, 838 43. 47 8, 834 
1904 Poo 143, 300 212 30, 404 241, 060 216 | 10,090 42. 75 7, 678 
Anthracite mines 
10600... ............... 19, 051 176 8, 360 24, 452 85 1, 401 58. 73 10, 485 
19601... ices bok er cu 15, 792 1 8, 098 22, 424 19 1, 205 58. 60 7, 702 
S 14. 010 204 2, 853 20, 680 26 1, 161 57.40 9, 421 
3 ` 13, 498 216 2, 912 21, 048 82 1, 295 63. 05 12, 367 
L ˙ Rer 18, 144 214 2, 812 20, 368 24 1, 342 07.07 9, 650 
Total coal mines: * 
/ A 189, 679 189 85, 778 281, 528 825 | 11,902 43. 43 9, 376 
1981: 1 S: 167, 508 194 32, 551 256, 206 294 | 11,197 45. 01 9, 506 
127 a 161, 296 197 31, 716 248, 946 289 0, 944 45. 12 9, 088 
1963............ a 157, 126 32, 200 253, 185 284 | 11,133 45. 09 9, 128 
1904 „5 156, 212 38, 216 261, 428 240 | 11,482 44. 65 7, 832 


» Preliminary. 

1 Average number of men at work each day mine was active. Because absenteeism and labor turnover 
were considered, this number is lower than number of men available for work, as measured by a count of 
names on pa A 

; Avene K which operating time of each mine is weighted by average number of workers in mines. 

udes lignite. 
‘Data may not add to total shown because of rounding. 
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Anthracite Mines.—The rate of occurrence of injuries in anthracite 
mining increased to 67.07 per million man-hours, 6 percent above the 
1963 rate. On the other hand, the severity rate was 22 9 better 
than in 1963, owing principally to the sharp drop in the number of 
fatal injuries in 1964. 

The fatality- frequency rate (1.18) improved 22 percent compared 
with that of 1963; however, the Ee rate (65.89) was 7 percent, 
higher than the corresponding rate for 1963. Of the 24 deaths re- 
ported, 22 occurred underground and 2 at preparation plants. Falls 
of roof, face, or rib claimed nine lives; haulage, five; explosions, ex- 
plosives, and miscellaneous causes, three each ; and an inrush of water, 
one. Nonfatal injuries totaled 1,342 in 1964, and records show that 
917 occurred underground, 167 at strip mines, 15 at culm banks, 2 at 
dredges, 179 at preparation plants, and 62 at surface operations. 

Employment continued to decline with 3-percent fewer men work- 
ing than in 1963. Employees worked 3-percent fewer man-hours and 
averaged 1,550 hours for the year, 9 hours less than in 1963. Anthra- 
cite mines were active 214 days, 2 less than in 1963. 


COKE 


The overall injury-frequency rate of the coking industry in 1964 
was 11 percent better than in 1963. Only one fatality was reported 
in 1964, compared with seven in the preceding year. The number 
of nonfatal disabilities declined 4 percent from the 1963 figure. The 
injury-severity rate of the industry, available for the first time in 
1964, was 795 days lost per million man-hours of work. 

Geier activity of thie industry was higher, and the average 
number of men working daily advanced to 13,447, 3 percent ter 
than in 1963. The total man-hours of worktime also 5 
cent in 1964, and the plants were active an average of 357 days, 5 more 
than in 1963. Employees averaged 2, 857 hours during the year and 
worked an 8-hour shift. 

Slot Ovens.—Injuries (fatal and non fatal) at slot ovens dropped 16 
percent in number and 19 percent in frequency of occurrence per 
million man-hours of worktime. Employment increased 3 percent in 
1964, and total man-hours gained 4 percent. Slot oven workers had 
an 8-hour shift and produced 1.7 tons of coke per man-hour. There 
was no work stoppage in 1964, and the plants were active 6 days more 
than in 1963. 

Beehive Ovens.—No fatalities occurred at beehive ovens in 1964 for 
the second consecutive year. Nonfatal injuries increased 74 percent 
In number and 33 percent in frequency of occurrence over those of 
1963. Employment and man-hours increased 23 and 31 percent, re- 
spectively, and employees averaged 1,744 hours for the year while 
working a 7.9-hour shift. 
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TABLE 2.—Employment and injury experience at coke ovens in the United States, 
1990-64 


A verage|A ver Man-da 
active. work 


working} mine 
3 | days? Fre- | Sever- 
quency ity 

Slot ovens: 

100 8 860 5, 673 3.97 NA 

1901... ecole ec 359 4, 707 4.51 NA 

777 863 4, 623 6. 65 NA 

1008... A 856 4, 524 5. 44 NA 

hr, eee 962 4,713 4.38 708 
Behive ovens 

1000... — 139 95 64.57 NA 

1961... A 196 84 40.33 NA 

1000 % 191 68 31. 80 NA 

1908... es aeree 200 73 40. 57 NA 

1064... ......--------- 220 04 53.83 5,457 
All ovens: 4 

1200 coc 850 5, 768 4.91 NA 

1 ... 354 4,791 6.12 NA 

1 A 859 4,691 7.01 NA 

1968__............ . 352 4, 506 5. 98 NA 

10644. 357 Gm 4,807 5. 84 796 


NA Not available. 

1 All data are final. 

8A number of men at work each day oven was active. Because absenteeism and labor turnover 
are taken into consideration, this number is lower than the number of men available for work, as measured 
by 8 count of names on peyroll. 

3 Average in which operating time of each plant is weighted by average number of workers in the plant. 

4 Man-days and man-hours of employment have been roun to the nearest thousand and will not nec- 
essarily add to published totals. 


OIL AND GAS 


Injury experience for the oil and gas industries in 1964 was not as 
favorable as in 1963. The frequency rate of 9.51 injuries per million 
man-hours was 1 percent above that of 1963, and the severity rate of 
1,172 days lost per million man-hours showed an increase of 13 per- 
cent. Although the total number of injuries was 6 oe lower 
than the 1963 record, a greater proportional decrease of 7 percent in 
man-hours caused the uency and severity rates to rise. Also con- 
tributing to the increased severity rate were increases in fatal and 
permanent total injuries. 

Disabling injuries included 109 fatalities and 10 permanent total, 
433 permanent partial, and 8,108 temporary total disabilities. For 
5 partial and temporary total disabilities the average time 
oss was 41 days, a decline of 4 days. However, the average severity 
of all injuries in 1964 was 123 days, compared with 110 days in 1963. 

Seven segments of the industries improved their injury experience; 
the five that did not were exploration, production, pipeline gas, re- 
search and engineering, and miscellaneous. Severity rates of injuries 
dropped in the following six areas: drilling, natural 5 pipeline 
oil, pipeline gas, marine transportation (ocean and coastwise), and 
refining. The remaining six hel account for the 132-day rise in 
the severity rate of all injuries. uced rates occurred in both fre- 
quency and severity in the drilling, natural gasoline, pipeline oil, 
marine transportation (ocean and coastwise), and refining areas. 
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TABLE 3.—Employment and injury experience of the oil industry (all activities) 
and the natural gas industry (exoluding distribution activities) in the United 
States, 1980-64 


Number of injuries ! Injury rates per 
Man-hours million man-hours 
Year worked EE Ee 
(thousand) 
Fatal Nonfatal | Frequency | Severity 
1960.2: eset sss cs luz eos so 1, 063, 332 82 9,110 8. 64 812 
II!!! E S 951, 743 111 8, 697 9. 25 1,077 
JJ; ³·. ee er 984, 172 121 9, 336 9. 61 1,124 
Ju 8 974, 877 93 9, 125 9.46 1,040 
.»; u T c SSS ge 910, 525 109 8,551 9. 61 1,172 


1 Fatal and permanent total injuries combined for 1960 through 1962. Permanent total injuries included 
in the nonfatal injury total thereafter. 


PEAT 


There were no fatalities reported in the extraction and processing 
of peat in 1964; the last fatality occurred in 1959. However, the 
number of nonfatal injuries more than doubled to a total of 24, oc- 
curring at the rate of 21.39 per million man-hours of exposure. The 
4 injuries that occurred in the extraction of peat resulted in a fre- 
quency rate of 8.40, while 20 injuries in the processing of peat occurred 
at a rate of 30.97. 

Of the 24 nonfatal injuries, 2 were permanent partial disabilities, 
one from a haulage accident and the other from machinery. Han- 
dling material accidents were the ranking cause and accounted for 
seven injuries. Slips or falls of persons and machinery accidents 
each caused six injuries, and three resulted from haulage accidents. 
Miscellaneous causes accounted for the remaining injuries. The aver- 
age number of men totaled 781, 16 5 greater than in 1963. This 
gain in employment, coupled with a larger number of active days, 
resulted in a 17-percent increase in total man-hours worked in the 
industry. 


TABLE 4.—Employment and injury experience in the peat industry in the United 
States, 1960-64 


NATIVE ASPHALT 


The rate of occurrence of injuries in the native asphalt operations 
during 1964 was improved slightly to 41.97 per million man-hours. 
However, the injury-severity rate of 16,701 days lost per million man- 
hours was appreciably worse than in 1963. 
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Two fatalities occurred in 1964, one resulting from a fall of person 
in the mill and the other from a handling material accident in an open 
pit mine. The fatalities had a frequency rate of 2.62 per million man- 

ours of exposure, compared with a rate of 2.29 in 1963 when two 
fatalities were reported. A total of 30 nonfatal injuries occurred at 
the frequency rate of 39.34 per million man-hours, a 2-percent decrease 
from the 1963 figure. The severity rate for nonfatal injuries was 963 
days lost per million man-hours, a 17-percent increase over the 1963 
rate of 823 days. Seventeen nonfatal injuries were reported in proc- 
essing plant, 8 in AAA Mt and 5 at surface operations. The 
leading causes of the nonfatal injuries reported for 1964 follow: nine 
disabihties resulting from slips or falls; 7 from machinery ; and 6 each 
from haulage and handling material accidents. The average number 
of men employed in 1964 dropped 12 percent to 369, compared with 
417 employed in 1963. Man-hours of worktime also decreased 13 
percent from the 1963 figure. 


TABLE 5.—Employment and injury experience at bituminous limestone, bitumi- 
nous sandstone, and gilsonite mines and mills in the United States, 1960-64 


Number of injuries | Injury rates per 
million man-hours 
Year men 


Fatal | Nonfatal Fre- Severity 


1986909 7,119 
11 8 8, 766 
190622 358 279) 100  J  $800]|.......... 146 
1088 %% 14, 576 
1904............. 16, 701 


CONCLUSION 


Although man-hours of exposure to work hazards increased in coal 
mining and the coking of coal, the uency rate of disabling injuries 
declined in 1964 in these two industries. The rate of occurrence of 
injuries improved also in the native asphalt industry, but worsened in 
the oil and gas and peat industries. Coal mines and coke ovens were 
active more days than in 1963, while mines in the native asphalt in- 
dustry were worked 4 fewer days in 1964. 
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GENERAL SUMMARY 


RODUCTION of bituminous coal and lignite increased substan- 

p tially in 1964. There were upward trends also in consumption, 

average value, exports, mechanization, and productivity. How- 
ever, a significant decline in employment continued. 

Production.—The output of 1 coal and lignite in the 
United States in 1964—487 million tons — was 6 percent greater than 
the 459 million tons produced in 1963. The gain was attributed 
largely to expanded consumption by the electric utilities, greater use 
at coke ovens, and an increase in exports. 

The major seasonal fluctuation in production, as in the past, resulted 
from the miners' vacation period of 12 days in midsummer. Accord- 
Ing to the Bureau of Labor Statistics, U.S. Department of Labor, time 
lost because of strikes totaled 340,000 man-days 10719064, compared 
with 234,000 man-days in 1963. 

Trend of C decreased 9 percent compared 
with 1963, due largely to increasing mechanization. 


1 Assistant chief, Section of Fuels, Division of Statistics. 
! Mining engineer, Division of Bituminous Coal. 
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Index to Capacity.—As it is impossible for all mines to operate 
every working day in the year, an estimate of 280 days for calculating 
potential capacity was suggested some years ago by the coal committee 
of the American Institute of Mining, Metallurgical and Petroleum 
Engineers. The average output per day worked in 1964 was 2.2 

illion tons, which, if applied to 280 days, gives an annual potential 
output of 606 million tons, compared with the actual production of 
487 million tons. 'This figure is not & measure of practical productive 
capacity of the industry because availability of railroad coal cars 
and other factors bearing on the ability of the industry to produce 
are not reflected in this computation. 

Mechanization.—Coal output that was loaded mechanically at 
underground mines in the United States—87 percent—was 1 percent 
greater than in the previous year. 

Mechanical Cleaning.—Approximately 64 percent of the bituminous 
coal and lignite mined in the United States in 1964 was mechanically 
cleaned. 'The growth of mechanical cleaning closely paralleled that 
of mechanical mining, partly because more refuse was loaded with the 
coal. Moreover, the bituminous coal and lignite industry has 
attempted to meet the consumer demand for cleaner coal. A large 
part of the remaining 36 percent was handpicked and screened into 
various sizes at tipples where no mechanical cleaning facilities existed. 

Consumption.—Consumption of bituminous coal and lignite in the 
United States increased 5 percent, principally in electric utilities and 
at coke ovens. The remaining principal types of consumers used 
slightly more coal than in the previous year. 

Trends of Fuel Efficiency.—For the fourth time in as many years, 
the fuel efficiency of electric power utilities failed to establish a new 
record; it remained at 0.86 pound per kilowatt-hour, the same as in 
1961, 1962, and 1963. 

Competition with Oil and Gas.—Although consumption of ener 
has increased steadily since 1920, the proportion supplied by bitumi- 
nous coal and lignite has decreased consistently as a result of serious 
competition from oil and gas, with the exception of a slight increase 
in 1964. Of total energy consumed in 1964, bituminous coal and 
lignite furnished 22 percent; anthracite, 1 percent; oil, 40 percent; 
gas, 33 percent; and waterpower, 4 percent. 

Electric utilities consumed 6.6 percent more bituminous coal, 8 
percent more gas, and 8 percent more fuel oil in 1964. 

Stocks.—The reserve supply of bituminous coal and lignite in the 
hands of industrial consumers and retail coalyards was 75 million 
tons at the end of the year or 8 percent greater than for the previous 
year. Days supply increased from 54 to 56 days. Stocks on the 
upper lake docks decreased 348,106 tons from January 1 to December 
31, 1964. 

Exports.—Exports totaled 48 million tons, increasing 2 percent 
over those of 1963; 34 million tons was shipped overseas and 14 
million tons was shipped to Canada. 


SCOPE OF REPORT 


These data include all coal produced in the United States except 
Pennsylvania anthracite, Texas lignite, and bituminous coal and 
lignite from mines that produced less than 1,000 tons per year. 
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Throughout the chapter all tonnage figures show net tons of market- 
able coal and exclude washery and other refuse. Tons“ refers to 
net or short tons of 2,000 pounds. 

Statistics are final and are based upon detailed annual reports of 
production and mine operation furnished by producers. but a 
small percentage of the output was covered by the reports submitted. 
For production not directly reported (chiefly that of small mines), 
accurate data were obtained from the records of the various State 
mine departments (which have statutory authority to require such 
reports) or in a few instances, from railroad carloadings. Thus, 
complete coverage of all mines producing 1,000 tons a year or more is 
reported. Inclusion of many small mines that produce less than 
1,000 tons per year was not attempted. 

From 1955 to date the annual production form did not request 
information on employment. These figures for men working daily, 
days worked, man-days worked, and tons per man per day were o 
tained from the Accident Analysis Branch of the Bureau of Mines. 

Statistical procedures are also&detailed in the following sections: 
Production by months and weeks, number and size of mines, me- 
chanical cleaning, production by States and counties, consumption, 
and stocks. 


TABLE 1.—Salient statistics of the bituminous coal and lignite industry in the 
United States 


Change 
Item 1963 1964 from 1963 
(percent) 
Production- cece ß — A nettons..| 458,928,175 | 486,997,952 +8. 1 
Consumption..... — =- — — — = — = — = — Qe — — — — QE — — — - do..-.| 409,225,000 | 431,116, 000 +5.8 
tocks at end of year: 
In consumers and retail yards do.] 70,083,000 75, 342, 000 4-7. 5 
Stocks on upper lake docks... „ do. —- 2, 945, 065 2, 597, 559 —11.8 
Imports and exports: 1 
f LT oca e ß Llu. ZS ED LV do. ... 207, 352 293, 059 +9. 6 
OFS WEE do. —- 47, 078, 435 47, 969, 423 +1.9 
Price indicators, per net ton: 
Cost of coking coal at merchant coke oven $9. 35 $9. 85 +5. 8 
Retail price s... . — — — — — —- -- — — — AN $17.46 NAA 
Railroad freight charge: )) $3. 21 NA Lua 
Value f.o.b. mines (sold in open market). -- -- -- — — —- -- -- — — - $4.12 $4.11 —.2 
Value Lob mines $4. 39 $4. 45 +1.4 
Equipment sold: 
Mobile loading machines.... Ss 89 111 4-24. 7 
Continuous machines.. -- — -- -- -—- -- — — -- m ee - 137 150 +9. 5 
a ß ß 36 26 — 27.8 
z d J o — a K a a LE K n 196 311 +58. 7 
Conv : 
Gathering and haulage..... 22 LLL „„ 199 204 4-2. 5 
IPE tas wen E MC ⁵ò48ũͥEß]ñ d ONES 81 70 —13. 6 
Method of mining: 
Hand loaded re oun de nettons..| 43,015,565 40, 707, 408 —5. 4 
Mechanically 1 underground.............2.......do. . 259,240,835 | 281, 100, 506 +8. 4 
Percentage of total underground production mechanically 
/ ³o dA 85. 8 4 +1.9 
Mined by strippingg—— 22 2 — — — - net tons. 144,140,677 | 151,858, 979 +5. 4 
at auger mines 2 — — -- — — — — — — - (Xr x 12, 531, 098 13, 331, 059 +6.4 
echanically cleaned— 22 — — — — —- — — a — — - do....| 289,462,405 | 310, 202, 742 +7.2 
Number of mines- — — — — — — -= = 1. — — — — — — — — — — — „ : ; —3.9 
Average number of days worked GG -- — -- -- .. — — — -- — — - 205 +9.8 
Average number of men working dallyÿy ) 141, 646 128, 698 —9.1 
Production day L. u L D EE 15. 83 16.84 +6. 4 


per man per 
Fuel efficiency gé Pounds of coal Ger kilowatt-hour at 


NA Not avallable. 

1 Bureau of tbe B 

3 Bureau of Labor Btatistics, U.8. Department of Labor. 
s Interstate Commerce Co ssion. 

4 Accident Analysis Branch, Bureau of Mines. 

5 Federal Power Commission. 


MINERALS YEARBOOK, 1964 


941 ‘088 062 000 1 | 20 eg des Gë 706 61 | 988 Z Om Fam. ese. zt Twi po p. EE TOL 
00€ iz Wy In : e. HOME LE RTA seit cs canes E #99838 2910 
928 ‘09 092 '0cT +08, GU . (0 I. ele 9014 | Sezer ee DNINOXA 
0F6 ‘TS 088 TUL 824 ‘ZI 60€ Y 819 ‘OTT EIE PE. "TM A 819 ‘OTT 0701 D VINIDHIA Lë A 
062 "T£ 089 '£9 BDE 651 828 '29 ez G) Ley | SIP II 6761 E Speg NUS DC w ARO IESO PERA USB A 
rZ Y L8¥ ‘OT vos I GH 190 ZI ITA Sey eer? it oe er 969 ‘IT Be © Pie ee ea EE VINIDUIA 
626 “El 898 “¿Z 079 097 CC 991 EEE ‘BZ 8 . RR ace ae H RO A ace HYLA 
OFF ‘L 088 Al 061 96 r e 000 8 s Le YA EE MEET "Un SYXHIL 
096 | 006 'I ZI n On G16 'T et PRS xt epp Deseo bo X Ç 6961 7. v AASSAN NAU. 
910 ‘T 180 * [4 I NUS Pee > TN AA a er — ub d "VLOXNVGd HLAOS 
It ‘oe 788 ‘OL 910 ‘Lz 809 ‘eI 868 “¿6 ME EE apr PI. £60 ‘94 lu Wé AAA AAA Sie? VINVATASNNHd 
16 701 9 £ TM: Gera) eet a —— oz, SS6I SL ͤ ͤ —— eRe ee a NODAUO 
999 I ele '£ 09€ 981. £9 £ . 3 — Ec SA EC YNOHV'TIMO 
701 ‘TZ gE ‘Zh 701 5 C90 'C 88$ ‘OF tis g err ACE © G.E 88F ‘OF QOS? y JE ees tare eae bee ee ee Ki OIHO 
698 ‘SLT SLL ‘ose 501 96 NUS grile ie Pe ee tun, dere as. NT i ico ase YLOMYG HLHON 
99 011. [4 I [419 777... K 419 T VNITOUVO HLHON 
£9 05 909 ‘19 09 951 SSZ ‘T9 9 2 108 ‘09 86 ‘OT BE, eee eect ass “OOIXTW MAN 
£98 ‘OTT 902 ‘IZZ are LLL Bot | g€9 “¿8 191 ‘ZEI 295 T BEL. AAA E IAS VNVLNOW 
708 ‘6S 884 ‘8L vL9 Hi SEND. AA = ee A coe ‘6L c / oe Pee = ask. HHOSST Y 
ZOT 907 | 6 9r OE, ERS Et assent chuck: 26 PVC "NVDIHOIN 
700 881 I EL ot Dor, EE OK ENG 002 Ts GOR? eine eee EE GNV'IA3 VIN 
£19 “g£ 920 “¿9 708 9 979 * F prsi upa ie l ee SIE ‘ZL nos 220 d EE ES NU AMOALNIM 
54 ‘OL BL OC 97 ot EL or MK, fe F HL ‘OZ e ooo Me LASS Qd Vb SYSNYVM 
ezz yI OFF '8C HL. 288 GCC 091 ‘6z IN r epee shina rene Keen mBo] 
605 ‘LT 260 TE 962 * 851 1 METE pu Ep O ENS A £62 ‘Le K ee E EH YNVIGNI 
061 '89 188 “DET 870 01 PLP ot / . d o E £ç6I / a e E DE 
se. % y . EI FE ESE AAA Ledesch 001 , KK VIDHOAD 
¿88 07 SLL '08 Z10 T 909 982 ‘TS Dn +I Z6F 81 £02 '£9 6961 E OUAVHOTOO 
TN) ycy C 86I 66 SCH Dr. ose XE A 918 ‘I CCC er pow ee er ako SVSNVHUV 
908 “Lp C19 ‘66 9c £I 8£9 70 101 * (s) DET “IL s TOF ‘IZ L) 77 AAA VASVIV 
£98 9 8c. “et OF 0 eZ o AN EECH A r co PRL €I « G-I YN YYY 
Zut perque [800 

K19A0991 uy ssor snyd 1 uon -[uios pus ouy snougui [9009 snou 

1090490 09| ooor'r'uef| uopjonpoig| -onpouq 919101 HY -nyqqns | -punjjg | age 

Sujurmss9 | “səAI9s91 [9201] Jo uon 91919 
oer e er eee -qnd 

SƏA19S91 0961 ‘T “uer Jo e 
9/(BI9A099H 0} poje[dop səA19sə9%T S9A198S91 [8UJ3110 peuns a 

(suo1 11078 OY) 


8961019 Aq 0961 ‘T Árenuvf "991919 pain OYI JO 89419891 180) —'3 TIAVL 


S3A13S33 


Digitized by Google 


45 


COAL—BITUMINOUS AND LIGNITE 


"11-01 `dd ‘1961 ‘OLTI "(mg Áeamg [oen “0961 ‘t Arenave 


14009 sselZ01g Y—803838 Dein OQI JO 993999 [809 “MBJ aN : 9010009 
TL pus “er “OI ‘6 ‘9 
*g 90300300} o “suo) Gong gi NOG’ Jo uononpoid DƏD100991 [8101 UV] $S9T er 
pa puv *euvsinor] *oqepr ‘VINHOATTVO n 
i ouept pus 'VINHOATIVO (VNOZIAV u 
pa pus *uxsv1qoN opt “VINHOJ4TIVO "V NOZTH V n 
"$94 19893 [BOO snoujunjjq Jo JUMPE (od 189440801 ojjus Jo 9BUITISO MON e 
‘Aquo 6961 uopjonpoad Dog ned pr 
"6961 ‘T "uf *soAJ0s01 Suju]peurojp er 
99101 SOOT og pu) eat AT[VIOTIOT spoq 01 NJUSY JO S9A19891 [TBUIS tr 
"8761 91070q [feqdureo "Y “A Jo uopooarp 
eqy pun 10 Aq posudold 0J0M 819119[ OSVOIOMO] 01 891018 JO SNVUS 0AJOSO][ rı 
"0901 qnoi) 0961 MOON POI or 


*ssoid uj 10 uopjeedeud uj 1400901 WOI og MON p 
e auto 


'uoponpoad :81070edsu] o 91618 Jo SP10991 AQ 891018 0108 10] Däi uourdnu *soummoA 
[unuue 'X00q199 X speoupjW ‘SOUJ JO Dam uo LIGT q3no1q) peer 'uoponpoud 
*sournpoA [UNUUB 's90Jmosoy [ejouj]N AOAING [VOpfo[oop) "SN UOI £301 upon 0881 
*uoponpoaud 'zyor ' ara B aos Ayoyuajad Kok. N. 

uvopmoury jo un 9 pav 


Digitized by Google 


46 MINERALS YEARBOOK, 1964 


THICKNESS OF BITUMINOUS COAL AND LIGNITE SEAMS 


The Bureau of Mines compiled and published detailed data on 
thickness of seams for coal mines in 1960.“ Because of the importance 
of seam thickness in mining, these data for 1960 follow. 


TABLE 3.—Number and production of bituminous coal and lignite mines in the 
United States 1960 classifled by thickness of seams mined 


2to3 | 3to4 | 4to5 | 5to6 | 6to7 | 7to 8 
feet feet feet feet feet feet 


990 
222 
94 


1, 306 

30.2 36. 4 16.5 

33.3 27.3 14.5 

20. 4 37.3 27.2 

30. 4 34. 6 16. 6 
20,851 | 65,322 | 49, 633 39, 833 


19, 503 | 32,934 | 30, 456 392 | 7,126 
939 | 2,781 | 2,965 71 235 


41, 293 101, 037 83,054 | 72, 591 | 47,194 | 33,211 


17.4 19.0 
24.8 14.4 
37.1 12.1 


20. 0 17.5 


8 Young, W. H., and R. L. Anderson. Thickness of Bituminous Coal and Lignite Seams Mined in 1960. 
BuMines Inf. Circ. 8118, 1962, 19 pp. 
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FiGURB 1.—Percentage of bituminous coal and lignite 7 in the 10 
leading SE States and total United States, 1960, by thickness of 
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DOMESTIC PRODUCTION 


TABLE 5.—Growth of the bituminous coal and lignite mining industry in the 
United States 


Value of production Capacity Foreign trade ! 
Production | Number at 
Year (net tons) of 280 days 
Total Average | mines (million Exports Imports 
per ton tons) (net tons) (net tons) 
J: —— 111, 302, 322 $110, 420, 801 $. 99 (2) 137 1, 272, 396 1, 047, 416 
li ` AAA 117, 901, 238 117, 188, 400 . 99 (3) 148 1,651, 694 1,181,677 
11. E 126, 856, 567 125, 124, 381 . 99 (2) 162 1, 904, 556 1, 491, 800 
W TE 128, 385, 231 122, 751, 618 . 96 2 174 1, 986, 383 1, 224, 499 
88... 118, 820, 405 107, 653, 501 .91 (2) 196 2, 439, 720 1, 286, 268 
"WEE ER 135, 118, 193 115, 779, 771 80 2, 555 196 2, 659, 987 1,411,323 
ROS 137, 640, 276 114, 891, 515 .83 2, 599 202 2,515,838 | 1,393,095 
J re ee 147, 617, 519 119, 595, 224 .81 2, 454 213 2, 670, 157 1, 442, 534 
1 166, 593, 623 132, 608, 713 . 80 2, 862 221 3, 004, 304 1, 426, 108 
1 193, 323, 187 167, 952, 104 87 3, 245 230 8, 897, 994 1, 409, 838 
— 212, 316, 112 220, 930, 313 1, 04 (7) 255 6, 060, 688 1, 911, 025 
K 225, 828, 149 236, 422, 049 1.05 (2) 281 6, 455, 085 2, 214, 507 
T E 260, 216, 844 290, 858, 483 1.12 (1) 316 6,048,777 | 2,174,393 
(T e 282, 749, 348 351, 687, 933 1.24 (?) 850 5, 835, 561 4, 043, 519 
20 E A 278, 659, 689 305, 397, 001 1.10 4, 650 386 7, 206, 879 2, 179, 882 


See footnotes at end of table. 
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TABLE 5.—Growth of the bituminous coal and 
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TABLE 5.—Growth of the bituminous coal and lignite mining industry in the 


United States—Continued 
Net tons Percen of Percen of 
EY T ed eeiam d total — + H 
Average | Average production— 
Year Men number | days lost 


employed | of days | per man 
worked |onstrike| Per Per Cut by | Mechan- | Mechan- 
day year ma- ically ically by 
chines loaded 


3 cleaned 4 | stripping 

2 -.... 192, 204 226 2. 56 579 (3) 
> A 205, 803 223 2.57 573 5.3 
1 212, 893 219 2 2.72 596 
>. A 230, 365 204 d 2.73 557 

AU 244, 603 171 2.84 486 
3 239, 962 194 2.90 563 (*) 
ä 244, 171 192 q 2.94 564 11.9 
p; J... 247, 817 196 8. 04 596 15.3 
3 255, 717 211 2) 3. 09 651 19. 5 
3 271, 027 234 8. 05 713 22.7 
1900 — 304, 375 234 43 2. 98 697 24. 9 
BELL eee s 340, 235 225 85 2.94 604 25.6 
po 05 ANE 370, 056 230 44 3. 06 703 26.8 
MEME Lose" 415, 777 225 28 3. 02 680 27.0 
1904 437, 832 202 44 8.15 637 28.2 
1905.........| 400, 211 233.24 684 82.8 (5 
HE Ll... x 478, 425 213 63 8. 36 717 34.7 2.7 
A i < œ 513, 258 234 14 8. 29 769 35.1 2.9 
o5 = 516, 264 193 38 3. 34 644 37.0 3 8.6 
— 543, 152 209 29 8.34 699 37.5 8.8 
MI Lats 555, 533 217 89 3. 46 751 41.7 3.8 (3) 
. e 549, 775 211 27 3. 50 738 43.9 1 () 
 , 1 5. K 223 35 3. 68 820 46.8 3.9 ( 
Qj, -— 571, 882 232 36 3. 61 837 50.7 1 4.6 
WILL S. 195 80 8.71 724 51.8 4.8 0.3 
|. ¿E GN Mn sn 557, 456 203 61 3.91 794 55.3 4.7 .6 
1 561, 102 230 26 3. 90 896 56.9 4.6 .8 
DT e A 603, 143 243 17 3.77 915 56.1 4.6 L0 
¡.* ¡+ . 615, 305 249 7 3.78 942 56.7 3.8 1.4 
BU... 621, 998 195 37 3.84 749 60. 0 3.6 12 
1920....... 639, 547 220 22 4.00 881 60. 7 3.3 1.5 
Bl uà 663, 754 149 23 4. 20 627 66. 4 1 8.4 1.2 
o 7 - AA 687, 958 142 117 4. 28 609 64.8 (?) 24 
U aA 704, 793 179 4.47 801 68. 3 0.3 3.8 2.1 
co EDS 619, 604 171 73 4. 56 781 71.5 1 (n 2.8 
8 588, 493 195 30 4.52 884 72.9 1.2 8 8.2 
— 593, 647 215 24 4. 50 966 78.8 1.9 8.0 
1 593, 918 191 153 4. 55 872 74. 9 3. 3 5. 3 3. 6 
MUR PAE 522, 150 203 83 4. 73 959 76.9 4.5 5.7 4.0 
— 502, 993 219 11 4.85 1,064 78. 4 7. 4 6.9 8.8 


See footnotes at end of table. 
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Figure 2.— Trends of production and stocks of bituminous coal and lignite in 
the United States, 1960-64. 
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Praupg 3.—Trends of bituminous coal and lignite production, realisation, mine 
capacity, and net income or deficit in the United States, 1905-64. 


PRODUCTION BY MONTHS AND WEEKS 


The Lh de on monthly and weekly production are estimates based 
upon railroad carloadings of coal reported daily and weekly by all 
important carriers, shipments on the Allegheny and Monongahela 
Rivers reported by the U.S. Army Engineers, direct reports from 

mining companies, "and monthly production statements compiled by 
c local operators associations and State mine departments. In 
computing the estimates, allowance is made for commercial truck 
shipments, local sales, colliery fuel, and small truck mines producing 
us 1,000 tons a year. 

ay estimates are made currently and published in the 

Weekly Coal Reports. These preliminary estimates have prover 
very reliable and for many Lie have been within approximatel 
percent of the final figure of total production, based upon comp b. 
coverage of all mines producing over 1,000 tons a year. The pre- 
liminary estimates are later revised to agree with the final total 
production based on the canvass. Thus, the monthly and weekly 
estimates of production, summarized in tables 6 to 9, represent final 

and vary slightly from the preliminary figures of production 
published in the Weekly Coal Reports. 
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FiGURE 4.—Production of bituminous coal and lignite in the United States, 
1963-64, by weeks. 
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Figure 5.—Average production of bituminous coal and lignite in the United 
States, per working day in each month, 1955-64, 
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TABLE 6.—Production of bituminous coal and lignite in the United States, with 
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estimates by months 
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TABLE 9.—Production of bituminous coal and lignite in the United States, with 
estimates by weeks 


1963 1964 
Average Average 
Maxi- | produc- Maxi- | produc- 
Production) mum tion Production| mum tion 
Week ended— | (thousand | number | working | Week ended— | (thousand | number | wor 
net tons) | of work- day net tons) | of work- day 
ing days |(thousand ing days |(thousand 
net tons net tons) 
P 1 5, 632 14 fe | IM dd nz 1 4, 260 13 3 1, 570 
. 8, 941 6 LIO AOL Mom oo 9, 942 6 1, 657 
JU, 19. A 8, 836 6 1,418 | Zen T << —— —- 8, 956 6 1, 493 
1 7, 852 6 B AE S- 9, 771 6 1, 629 
P 8, 125 6 1,850: Fa Lu 9, 550 6 1, 592 
Feb U EAR 8,855 6 LIS | Fel. Sos D... 9, 073 6 1, 512 
Poh Ab 8, 553 6 1,428 |. Fèb: Tio. == 8, 918 6 1, 486 
(CR s 8, 297 6 1,988. 5. ———- 8, 821 6 1, 470 
MP. B Lal iT 8, 709 6 1.453] Fob: ons 9,014 6 1, 502 
MI Sa 7,548 6 LAB] Mat; d uu. 8, 328 6 1,388 
Mer, 18... 7, 431 6 1,299. 1 MEE. M. i == 8, 307 6 1, 385 
Mar — 8, 116 6 1,958 | Mar. 21 8, 950 6 1, 492 
Mar. 30. — we 8, 985 6 1,498 | Mar. 28. 9, 199 6 1, 533 
Y ICAA 7,716 5.4 1 7, 412 5.4 1, 373 
ADE JC is 9, 123 6 CUL ADE: IE ee n 8, 390 6 1,398 
Apr, | T mm 9,119 0 DEN ADE 18222. s. E 9, 944 6 1, 657 
Apr; 20... S; = 9,191 6 1,082 | Ape. IE > —¿ 9, 389 6 1, 565 
1 s 9, 097 6 KA LN a PRESO 9, 461 6 1, 577 
oS) eee 9, 308 6 1,001 | May O... +. 9, 588 6 1, 598 
Mey 18... 2. — 9, 127 6 LEILI MSS JG. u; E 9, 551 6 1, 592 
May Mo... <=: = 9, 353 6 1,000 | May dl... a wc 9, 667 6 1, 611 
dÉ, se égen asas 8, 609 5.6 15087 | May BO. —.- 8, 766 5 1, 753 
June 8. xQ 9, 550 6 1,008 | 40908 ü. e 9,847 6 1,641 
F 9, 858 6 1,643 | June 13 10, 009 6 1, 668 
Jenee... = na 9,871 6 1,645 | June 20.....---..- 10, 247 6 1, 708 
Juna I A 9, 671 6.7 1,007 | June 72 10, 174 5.9 1, 724 
SUI arn 1, 958 1 Nrn. 3, 658 1. 9 1, 925 
JUL Men u 2,431 2.3 Nee 4, 108 2.2 1. 867 
JULI Wan 8, 947 6 L 491 AA s 7,957 4.4 1, 808 
Jug di V ue m 9, 475 6 Lame | dary 2s — ———. 8, 689 6 1, 448 
AG. Bi es 9, 214 6 1, 536 . 10, 155 6 1, 693 
fk" A, > 9,521 6 LII T ABS. oue eé sas 9, 766 6 1, 628 
1 9, 465 6 1, A 10, 178 6 1, 696 
HE REA 9, 625 6 SE ANE ae 9, 882 6 1,647 
Aug. . 9, 733 6 1. 622 | Aug. 209. 10, 238 6 1, 706 
8 8, 231 5 18 10, 269 6 1. 712 
. 10, 055 6 1,076 | Sept. 12. 8, 927 5 1. 785 
BUDE TETE 10, 042 6 1,674 | Sept. 19. 10, 445 6 1, 741 
Bépt. 28... — ans 10, 037 6 1,673 | Sept. 26.Q ĩ 10, 468 6 1,745 
% R re 9, 812 6 RH HE. NM 3. — — — cti 10, 013 6 1, 669 
ON, If eene 9, 819 d 10871 005 10 e s ers 10, 183 6 1, 697 
„ | 2 verzeum 9, 710 6 LOS 1. QUE. IT ous 10, 248 6 1, 708 
ON REA 9, 812 6 NW gr Es 10, 470 6 1,745 
NO. Ib eeu al maa 9, 770 6 108 | OIL... —. 10, 569 6 1, 762 
Now. 9. S 2; 9, 808 6 Ki NOS; doncs 10, 422 6 1,737 
Nov. 108: Z: 9, 705 5.9 LB. NOV. Midi s 10, 495 5.9 L 779 
NOUO V Sm 10, 167 6 SS 10, 146 6 1, 691 
Now: 00. === =$ 7, 048 5 L410 1. NOV 98:2; ar a 8, 846 5 1, 769 
P coa 9, 854 6 LUZ |. Des. R ue 9, 924 6 1, 654 
Den, SA 9, 852 6 1,0421 Det, 195 Acc. 10,370 6 1, 728 
Di Mr 9, 325 6 1,564 | Deo. 19... 10, 248 6 1, 708 
INE O Ae 6, 449 5 e 7, 435 5 1, 487 
BY — — ari 1 3, 590 12 15570: | Jan. EE 17,355 14 31,570 
W 458, 928 298. 9 1, 535 Total. 486, 908 298. 7 1, 630 


t Figures represent output and number of working days in that part of week included in calendar year 
shown, Total production for the week ending January 5, 1963, was 7,100,000 net tons and for the week end- 
ing January 2, 1965, was 7,850,000 net tons. 

3 Average daily output for the entire week and not for working days in the calendar year shown. 
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NUMBER AND SIZE OF MINES 


The unit in the statistical record is the mine, and operating com- 

anies are requested to make a separate report for each mine because 
1ts location is definitely known and can be related to 8 specific district 
or county; its identity can be followed through successive Ge a of 
ownership; and it is the natural operating unit from the standpoint 
of cost, mechanical equipment, mining practice, and output per man 
per day. See figure 6. 
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FiauRE 6.—Percentage of number of mines and of production of bituminous 
coal and lignite mines in the United States, 1964, by size of output. 
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COAL—BITUMINOUS AND LIGNITE 65 


EMPLOYMENT AND PRODUCTIVITY 


The bituminous coal and lignite industry has become highly 
mechanized in recent years. Mechanization has strongly affected 
production per man per day and the number of employees. In the 
past 20 years productivity has increased 197 percent and the number 
of employees has declined 67 percent. See figure 7. 


Tons per mon per doy 
(oll mines) 
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FiauRE 7.— Trends of employment, mechanization, and output per man at 
bituminous coal and lignite mines in the United States, 1905-64. 
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Fags 8.—Percentage of total production of bituminous coal and lignite in the 
l United States, 1940-64, by type of mining and loading. 


UNDERGROUND MINING 


Two-thirds of the output of bituminous coal and lignite is mined 
underground. The major tasks underground are cutting, drilling 
shotholes, loading, and haulage. Loadıng is discussed later in the 
section on mechanical loading. For many years, most of the under- 
ground production has been cut by machine; however, as the percent- 
age of production by continuous-mining machines increases, the 
percent cut by machines will decrease. The use of power drills 
or shotholes increased rapidly from less than 50 percent of the under- 
ground production in 1940 to a maximum of 84 percent in 1953. The 
use of continuous-mining machines decreased the tonnage powder- 
drilled for shotholes to 60 percent of the underground output. "Trolley 
locomotives are the principal method of . haulage; how- 
ever, in recent years the use of conveyor haulage has increased steadily. 

Mines producing 58 percent of the underground output reported 
94,315 rail mine cars ind: 3,607 miles of rail track, while mines produc- 
ing 5 percent used rubber-tired mine cars. Mines not reporting type 
of haulage produced 9 percent, and mines employing 100 percent 
conveyor haulage furnished 26 percent of the underground production, 
and shuttle buggies furnished 2 percent. 

The largest number of mine cars (28 percent) were 4- to 5-ton 
capacity. However, 14 percent of all rail mine cars were large, 10 
tons and over, hauling the largest &mount (33 percent) of the tonnage 
handled by rail mine cars. in contrast, the most frequent size of 
rubber-tired mine cars was 2-ton capacity; cars of this size hauled 
44 percent of the tonnage handled by rubber-tired mine cars. 

recent development in underground haulage is the introduction 
of a medium-sized rubber-tired mine car that is used in conjunction 
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with a rubber-tired tractor to transport the coal from the loading 
machine to the main haulageway.  Practically all of the rubber-tired 
haulage equipment, exclusive of shuttle cars, is located in small mines 
in Virginis, eastern Kentucky, and southern West Virginia. Another 
innovation, particularly for small mines, has been the introduction of 
the shuttle buggy. This is a self-powered rubber-tired mine car which 
is hand-loaded. The largest number of these shuttle buggies is used in 
eastern Kentucky and West Virginia. 


TABLE 15.—Number of mines, production, value, men working daily, days active, 
man-days, and output per man per day at underground bituminous coal and 
lignite mines in the United States, 1964, by States 


Average | Average | Average A verage 
Number | Production value | number | number | Number of tons 
Btate of active | (net tons) | perton, | of men of days man- da per man 
mines .0.b. | working | worked wor per day 
mines daily 
Alabama 120 10, 461, 952 $7.62 4,555 227 1,033, 270 10.13 
kansas... — — — — — - 5 73, 884 7.30 58 228 13, 222 5. 59 
Colorado... — — — v= — — - 73 3, 409, 338 5. 92 1, 599 190 303, 712 11.23 
Georgia 1 3, 900 3. 82 13 111 1, 444 2.70 
Llinois.. en — - 45 25, 034, 476 3. 76 5,096 232 1, 184, 429 21. 14 
Indiana.. .- — — v — —- 23 3, 452, 977 4.09 1,323 176 233, 240 14. 80 
LL 13 169, 593 4.09 1 152 24, 964 0. 79 
Kentucky 1. 760 40, 782, 846 4. 10 19, 233 199 8, 831, 455 12. 99 
Maryland 35 385, 525 4.24 46, 283 8.32 
EE 4 32, 687 4.76 49 173 8, 455 3.87 
Montana: 

Bituminous. - 8 44, 541 7. 87 57 128 7,314 6. 09 
Lignite... — — -- —- 3 5, 859 4. 57 13 140 1, 826 3. 21 
Total Montana _. 11 50, 400 7.22 70 131 9, 140 5.51 
New Mexico 8 418, 300 8. 89 181 185 33, 12. 50 
North Dakota (lignite). 1 1, 867 4. 62 76 5.01 
oo ee — — - 111 10, 744, 862 4.26 3, 809 211 803, 307 13. 38 
Oklahoma 4 10, 743 7. 43 116 3, 357 3.20 
Pennsylvania... . 537 51, 976, 150 5.75 17, 941 228 4, 086, 158 12. 72 
ennessee..- -- o — -- -- - 199 8, 664, 147 3. 98 2, 586 197 610, 508 7.18 
TC 35 4, 719, 843 7.03 1,679 201 337,576 13. 98 
Virginia 1, 208 , 064, 802 4.01 8, 874 235 2, 084, 238 13. 47 
Washington 68, 058 8. 45 76 162 12, 5.53 
West Virginia... .. . - 1,452 | 129,156,067 5.02 37, 280 237 8, 843, 614 14.00 
Wyoming 125, 497 6. 11 147 110 16, 217 7. 74 
Total. i.c 5,746 | 321,807, 914 4.92 | 104, 968 223 23, 420, 712 13. 74 
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TABLE 19.—Number of underground bituminous coal and lignite mines and 
number of haulage units in use in the United States, in selected years ! 


Y Ud Ani 
ear | groun - 
mines mals 
1924...| 7,352 723 NA | NA 649 352 
1946._..| 5,888 15,231 | 4,084 | 1,009 | 5,093 10, 185 
1948.7, 108 15,595 | 3,886 | 1,044 | 4,930 10, 834 
10490...) 6,798 15,077 | 8,904 | 1,073 | 4,977 10, 313 
1950...| 7,559 14,833 | 4,225 | 1,037 | 5,262 3,294 | 1,013 | 10,033 
1051...| 6,225 14, 278 | 3,875 916 | 4,791 | 3,191 3,758 | 1, 094 7, 478 
1952...| 5,032 18, 398 | 3,584 852 | 4,436 | 3,382 3, 844 | 1,066 6, 555 
1953.-.| 5,034 12,034 | 2,838 | 727 | 3,565 | 3,797 4,222 | 1,042 | 5,354 
1054..-| 4,653 10, 955 | 1, 926 781 | 2, 707 400 4,831 | 1,081 5, 409 
1965..| 6,035 | 9,538 10, 236 | 1,327 577 | 1,904 | 4,375 4,614 | 1,002 6, 440 
108... 6,542 | 9,445 10, 408 | 1, 420 575 | 1,995 | 4,757 5,014 | 1,114 6, 097 
1067...| 6,512 | 8,997 10, 033 | 1,214 616 | 1,830 | 5,129 5,386 | 1,233 5, 054 
1958...| 6,310 | 8,057 9,115 | 926 | 538 | 1,464 | 4,871 5,130 | 1,235 | 4,678 
. 5,815 | 7,263 8, 349 900 504 | 1, 404 | 4,795 5,050 | 1,416 4, 063 
1900...| 5,989 | 6,922 8,041 | 892 | 510 | 1,402 | 4,722 4,958 | 1, 566 503 
1961...-| 5, 843 6,362 4, 687 4,869 | 1,635 
1902...| 5,946 | 5,874 4, 746 4, 958 | 1, 786 
1963...] 6,129 | 5,273 4, 952 5,127 | 1,998 
1964...] 5,746 | 4,974 0 a 4, 933 5,048 | 2, 150 () 


NA Not available. 


1 Exclusive of ignite and Virginia semianthracite mines in 1946, 1948, and 1949. 
3 Includes combination trolley and battery locomotives. 
3 Canvass discontinued. 
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TABLE 22.—Rail mine cars used at bituminous coal and lignite underground 
mines in the United States, 1964, by States! 


Capacity 


State 
3 tons 45 tons | 6-9 tons | 10 tons Total 
and over 
NUMBER REPORTED 
Alabama 100 19 1 1, 809 1, 210 40 3,179 
Aran ass 36 r mk AAAS 8 
Colorado. 2· „ 50 2, 083 180 339 15 60 2, 727 
Hi 8 575 1, 149 85 175 719 135 2, 838 
Indian memi 22 169 390 560 140 |.......... 1, 281 
Vr A 8 403 148 JJ) = SEEN 571 
Kentucky 257 1, 743 1,189 3, 719 421 1, 389 8, 718 
Maryland 127 61 4 EA eec cU. De 192 
Lio E OMNEMQUE 7) d ĩ T 8 36 
Montana 
Bitumlnous 72 60 Ü ⁵ Ä 138 
i F pj T EO SE DORAMA GE 23 
Total Montana.......... 23 72 50 i (a ² 161 
New Mexico. .......-..-----.-- 44 I;; 8 94 149 
EE 380 70 641 766 1, 194 8, 348 
E ananla aaan 4 "m E de MED 2 PRESTA 1 
Pennsylvania 3, 153 3, 963 5, 586 2, 110 9, 057 2, 367 26, 236 
Tennessee EE 244 121 4A / ͤͤ—U—öü 
/‚Ü%Ä5oj1 vx 8 21 304 1,531 913 L. 2, 799 
Virginia oci e o rue hotness 418 299 1, 255 1, 482 174 300 3, 928 
Washington: coco AOS y O éi AENA IA 52 
rest Virginia 281 2, 463 8, 819 13, 430 4, 706 7, 419 37,118 
lll. A A U A AE AA 
Total... 6,174 12, 632 17, 979 26, 376 18, 156 12, 998 94, 315 
PERCENTAGE OF TOTAL 
Alabama. 3.1 0. 6 0. 1 56. 9 38.1 1.2 100.0 
ATKANSaS o EENEG 80.0 A 0 AA A 100.0 
Colorado 1.8 76.4 6.6 12.4 .6 2.2 100. 0 
Illinois ciis E eo e ces 20.3 40. 5 3.0 6.2 25.3 4.7 100. 0 
n cem .. 1.7 13.2 30. 5 43. 7 10.9 |.........- 100. 0 
e — 70. 6 25.9 15 EE K ts 8 100. 0 
¡y A ð ò 3.0 20.0 13.6 42.7 4.8 15.9 100. 0 
AVIAN WEE 66.1 31.8 21b AS d 8 100.0 
TTT e A E VE, es 100. 0 
Montana: 
Bitumlnous 52.2 36. 2 S 100. 0 
Lignite LL ll esL. sl JJ; 8 100. 0 
Total Montana 14. 3 44.7 `31.1 9.9 A 8 100.0 
New Mezrico................-.- 29. 5 E DN A 8 63.1 100. 0 
OO caco lito 11.3 8.9 21 19.1 22.9 35 100.0 
Oklahoma ..... ...... J... .. 1... be ae 23.5 47 T| 2. 2. 29.4 1 7. ue 100. 0 
Pennsylvania. 12. 0 15.1 21.3 8.1 34.5 9.0 100. 0 
Tennessee 28.1 13. 9 2.1 BS Oe A oot cous 100. 0 
E, VE a 10.9 54.7 3 100. 0 
ins senec naaa 10.7 7.6 32.0 37.7 4.4 7.6 100. 0 
Mashington c e e e 48 T e, T Sio a EA 100. 0 
West Virginia .8 6.6 23 36.2 12.7 20.0 100. 0 
lll IP HEEN ! 100. 0 
e RA 6.5 13. 4 19.1 28.0 19.2 13.8 100. 0 


1 See table 21 for percentage of tonnage not reported. 
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TABLE 23.—Rail mine car haulage at bituminous coal and lignite underground 
mines in the United States, 1964, by States! 


State 
1 ton 2 tons 3 tons 4-5 tons | 6-9 tons 10 tons 
and over 
NET TONS 
Alabama 56. 970 27, 211 12, 202 | 2, 328, 088 | 2, 998, 533 170, 853 
Arkansas 39, 000 oi) um A GE 
Colorado................ 32, 570 905, 687 19, 256 384, 107 16, 930 310, 365 
9% 193, 060 547, 088 164, 176 | 1, 105, 995 3, 959, 417 | 2, 296, 086 
Indiana................. 14, 459 183, 481 920 965 803, 335 375,733 |........... 
IOWA i.v LEO. 40, 798 79,072 | ,, 
Kentucky 179, 814 | 2, 472, 903 | 1, 849 936 | 5,941,055 | 2, 423, 702 | 5, 614, 859 
Maryland............... 03, 8.10€ | „ [eurer .. M 
P J EE, AA 8 
Montana: 

Bituminou sss 22, 071 12, 405 10,065 AA tote umi 
3 Op Oba es . ³ é ĩðV2v 2 TT 
Total Montana 3, 383 22, 071 12, 405 A AP 
New Mexico.....-.------ 12,780 1,811 33 397, 574 
Ohio 163, 779 54, 942 132. 506 1, 685, 831 25 TA, 779 5, 423, 489 
Oklahoma — .. 1, 490 /r s 1,036 AA 
Pennsylvania........... 1, 093, 863 | 1,874, 839 | 5, 076, 943 | 2, 808, 527 21, 547 015 | 8, 478, 250 
Tennessee 10, 282 77, 552 44, 144 L 321. BC ³· PANA 
ff. 17, 338 177. 905 2, 234, 346 | 1,408, 3777 
Virginia 104, 518 355, 772 2, 003, 953 | 1, Er 644, 301 | 1, 394, 796 
Washington............. 8, 94 lL... 
West Virginla 208, DAA 2 "410,724 11, 058, 116 23, 810, 529 |14, 108, 527 |37, 257, 924 
AOT TT J... u ¿u AA EE, GE 8,398 A „„ 


Production, by size of mine car reported 


Total 


—— 3 EEN, D —A—— 


9, 145, 258 21, 237, 680 |43, 980, 464 |49, 818, 950 61, 350, 196 


PERCENTAGE OF TOTAL 


corran 


dia 


PIED 2x we we ew ewe 


——— —— 4 — mm 


—— E e en mm e „„ 


Alabama 1. 0 0. 5 0.2 41. 6 53. 5 
rkansas................ 88.4 11.6 EE, A E a 52 8 
Colorado . 2.0 54.3 1.1 23.0 1.0 
gla... 2.3 6.6 2.0 13.4 47.9 
Indiana Bi 9.2 81.4 40.0 18.7 
Ilowa- ĩ ² AAA da enc 24.1 46.6 29.3 |......... SE 
Kentucky 1. 0 13.4 10. 0 32.1 13.1 
Maryland............... 84.3 10.8 9ͥ .. EE 
C l/h [T EE 
Montana: 
Bitumlnous.........]........... 49. 5 27.9 22.6 
8 Jh ͥͥ Tr ⁵ A EE 
Total Montana 7.1 46. 0 25.9 21.0 
New Mexico............. 3.1 K EE, cr Mm ER 
Doo C 1.7 1.6 1.4 17.1 23.1 
Oklahoma 28. 1 ¡PAE ME 19.4 
Pennsylvania........... 2.6 4.6 12.4 7.1 62.6 
ennessee 7.1 5. 0 2. 8 85.1 
Ut8&B2.. EER SO T s. .9 4.6 88.2 30.7 
Virginla 1. 8 6. 0 34. 0 23.5 11.0 
Washington GATT ua S=: 94.7 
West VIrginla .2 2.7 12.5 26.8 15.9 
Wyomliüg.s roe AA ³oð¹¹A eai e 100. 
Total. 1. 3 4. 9 11. 3 23. 4 26. 5 


1 See table 21 for percentage of tonnage not reported. 
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TABLE 24.—Rubber-tired mine cars used at bituminous coal and lignite under- 
ground mines in the United States, 1964, by States! 


Capacity 
State 
1 ton 2 tons 8tons | 4-5tons| 6-9 tons | 10 tons Total 
and over 
NUMBER REPORTED 
Kentucky 635 493 234 109 2 5 1,478 
Maryland... A e cer 1 EE ³oÜ·— at debes 14 
// ³⁰˙AA 2 Dp looses cas) A ] 8 17 
Pennsylvania 46 36 .. 33 179 
Tennesse 8 % st s sa A 8 69 
Fl... A IA | AR EA 1 
eil; 941 1, 891 332 147 15 11 3, 337 
West Virginla 254 1,062 203 71 20 lL. 1,610 
Total 1,886 | 3,019 805 328 | 4 | 16 | 6, 695 
PERCENTAGE OF TOTAL 
1 ARA E 43.0 4 15.8 7.4 0.1 0.3 100. 0 
land... A AOS E 100:0. A EA AA 8 100.0 
A Seege 11.8 2.222522: IA ⁰ ⁰⁵mtt ð A 100. 0 
Pennsylvania 25.7 52. 0 111 22 d os iss 100. 0 
Tennesse 13. 6 SJ eh AAA in umu WOMENS 100.0 
LR T l Sa ff.. 8 100.0 AO s 100.0 
V WEE 28.2 66.7 10.0 4.4 4 3 100. 0 
West Virginia 15.8 0 12.6 4.4 12 22-55 205 100. 0 
Total... 28.2 54.1 12.0 4.9 6 2 100.0 


1 Bee table 21 for percentage of tonnage not reported. 


TABLE 25.—Rubber-tired mine car haulage at bituminous coal and lignite under- 
ground mines in the United States, 1964, by States! 


Production, by size of mine car reported 


State 
1 ton 2 tons 3 tons 4-5 tons | 6-9 tons 10 tons Total 
and over 
NET TONS 
Kentucky............... 2, 667,617 | 1,577, 767 | 1,068, 828 911, 138 30, 546 18,733 | 6,274,029 
Maryland ))))!!! vy] Ä 50, 370 
oo las o and 1, 417 23502 INNEN VEREOR MUNI 919 
Pennsylvania........... 63, 248 71,873 67,612 |........... 5, 37992 214, 112 
EE 6, 269 82, JJ; Sapna EE 88, 714 
1 AA PA h E 10, 555 lL... 10, 555 
Virgin 1, 783, 382 3, 538, 935 863, 571 502, 733 52, 670 30,981 | 6, 772, 272 
West virginia .......... 979, 330 | 2, 402, 848 682, 566 88, 833 110,673 |........... 4, 264, 250 
Total. 5. 501, 263 7, 753, 740 | 2,682, 577 | 1, 513, 259 199, 268 49, 714 | 17, 699, 821 
PERCENTAGE OF TOTAL 

Kentueky.. 5 42. 5 25.2 17.0 14.5 0.5 0.3 100. 0 
Masryland...............]........... 10070: E, DEE EE uates 100.0 
M 5.7 OES Sse tae ͤ ⁰⁰yy V Py p asss 100.0 
Pennsylvania 29. 5 36. 4 31.6 VV 100. 0 
FF 7.1 A yy 8 100. 0 
üb MAS EE, rana suq 100.0 / —ö—I.n 100. 0 
Virginia 26.3 52.3 12. 7 7.4 8 .5 100. 0 
West Virginia.......-..- 23.0 56.3 16. 0 2.1 26]. 100. 0 
Total. 81.1 43.8 15.2 8.5 1.1 .8 100.0 


1 Bes table 21 for percentage of tonnage not reported. 
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TABLE 26.—Number and production of underground bituminous coal and lignite 
mines using gathering and haulage conveyors, and number and length of units 
in use in the United States! 


Number | Production | Number Average Total 
Year of mines | (net tons) of units length len 
in (miles) 
LEE 117 40, 189, 857 859 1, 438 97.6 
A IS E E, 161 46, 022, 710 457 1, 484 128 5 
lk •ͤ8 199 70, 690, 504 1, 470 165.3 
DIC NR UNES E SSS SS 270 | 81,821,361 755 1, 460 208. 8 
A 8E 314 69, 947, 713 860 1, 514 248.7 
lr EE 374 92, 413, 644 1, 013 1, 538 294.9 
J!! 372 99, 643, 003 1. 094 1. 568 325.0 
I A cau vua CBE 8 358 92, 168, 992 1, 066 1, 526 308.2 
öô·ĩ E A 322 | 100, 155, 249 1, 042 1, 541 303. 9 
A 8 291 83, 211, 284 1. 081 1,626 32.9 
A ! ͤ ua es SS 314 97, 677, 313 1, 002 1, 682 319 6 
1050. EE 314 | 128,717,518 1, 114 1, 656 349.4 
ÄER 362 136, 914, 192 1, 233 1, 672 390. 4 
19053 E II TE 366 115, 419, 740 1, 235 1,711 400. 3 
ios RRE 371 126, 654, 911 1, 416 1, 723 462.1 
/!!! 8 396 | 137,053, 564 1, 566 1, 673 499.2 
.. —AATT—S—S 414 | 140, 938, 297 1, 635 1, 655 512.6 
7 A 430 153, 251, 478 1, 786 1, 659 561.2 
e ß rei aa be 494 173, 999, 774 1, 998 1,656 626. 9 
It: EE 503 | 194,389,009 2,150 1, 598 650. 7 


1 Includes all gathering and haulage conveyors with capacity over 500 feet, except main-slope conveyors. 
Excludes lignite and Virginia semianthracite mines in 1945-49. 


TABLE 27.—Number and production of underground bituminous coal and lignite 
mines using gathering and haulage conveyors, and number and length of units 
in use in the United States, by States ! 


Number of Production Number of Average Total length 
minos (net tons) unitsin use | length (feet) (miles) 
State 
1963 | 1964 1963 1964 

Alabama 7 7 | 6,470,917 | 5,827, 668 27.1 27.7 
Colorado............. 6 7| 1, 352, 627 | 1,850,781 5.6 7.5 
IIlinols 16 17 | 22, 258. 377 | 23, , 950 69.9 61.2 
Indiana 6 6| 3,325,843 | 2. 649, 773 6. 5 4.9 
Kentucky 46 43 | 20, 444, 535 | 19,884, 177 67.7 56.1 
Maryland............ 2 2 135, 236 150, 942 . H 1.6 
New Mexico 1 1 293, 371 397, 574 .9 .3 
Ohio 16 15 | 8,035,420 | 8, 194, 296 12. 9 14.1 
Pennsylvania........ 75 94 | 24,859, 177 | 31,813, 034 122.0 | 132.6 
enness ee 5 1 204, 449 : 1.8 .3 
ln 19 20 | 3,653, 148 | 4, 080, 070 10.3 12.8 
Virginia... 16 12 8, R85, 724 8, 363, 077 40.6 38.4 
West Virginia ....... 278 277 | 75,012, 690 | 88, 036, 269 270.4 292.3 
Wyoming............ 1 1 38, 204 16, 398 .9 .9 
Total 494 503 |173, 999, 774 |194, 389, 009 0206. 9 650.7 


l Includes all mines using belt conveyors, 500 feet long or more for transporting coal underground. Bx- 
cludes main-slope conveyors, 
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STRIP MINING 


Strip mines have two substantial advantages over underground 
mines: (1) The output per man per day in strip mines is more than 
double that in underground mines, and (2) the average value of strip 
coal, f.o.b. mines, is about one-third less than the average value of 
coal from underground mines. See figures 9 and 10. 

The rapid growth of strip mining was made possible by the develop- 
ne of larger and improved stripping and drilling equipment and 
trucks. 

An increase in the average capacity of trucks used in strip mines 
has reduced the number required. The average hauling distance 
from strip mines to tipples or ramps is approximately 5 miles. 

The average thickness of overburden at all bituminous coal and 
lirnite strip mines in the United States was 46 feet in 1960, the 
latest year for which figures are available. Several strip mines 
handled an average of more than 70 feet of overburden in 1960, 
and & few handled more than 80 feet. 
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AVERAGE TONS PER MAN PER DAY 


"1937 dato aot oveiloble 


FioukE 9.—Average tons per man per day at bituminous coal and lignite 
mines in the United States, 1915-64, by underground, strip and auger mines. 


NS 9820 925 1930 1935 1940 1945 1950 1955 (1960 1965 1970 


Fos 10.—Average value per ton, f.o.b. mines, of bituminous coal and 
nies produced in the United States, 1915-64, by underground, strip, and 
t mines. 
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TABLE 34.—Method of haulage from bituminous coal and lignite strip mines to 
tipple or ramp, in the United States, 1964, by States 


Strip mines reporting method of haulage 


Production 


Strip mines 
not report- 


ing method| Tota! strip 


State Number | Average | Average of haulage—| production 
of capacity | distance production | (net tons) 
trucks (net tons) 
Alabama 112 20. 4 8.8 | 2,420,350 62.4 | 1,457, 664 3, 878, 014 
Alaska................... 15 25.3 2.9 504, 569 67.7 40, 373 144, 942 
Arka&ns88.............-.. 18 9. 3 1.3 13$, 431 100.0 138, 431 
Colorado................. 24 19.0 1.9 029, 607 98.3 16, 300 945, 907 
Illinois......... ... sonda 351 38. 2 4.0 | 29,696,714 99. 0 291, 412 29, 958, 126 
Indiana 143 32. 4 4.1 11, 427. 737 98. 3 193, 917 11, 621, 654 
1 43 10. 6 3. 3 712, 324 88. 6 91, 297 803, 621 
Kansas 30 30. 9 2. 3 1. 263, 409 100.0 1, 263, 409 
Kentucky. 353 28.0 8.3 | 25, 181, 436 89.0 | 3,123,432 | 28, 304, 868 
Maryland................ 26 17.1 4.8 454, 295 60. 5 296, 016 750, 311 
Missouri................. 64 36.1 3.6 | 3,189,245 99.0 31, 498 3, 220, 743 
Montana: 
Bituminous.......... 1 10.0 .2 1, 365 100. 0 |...........- 1, 365 
Lignite.............- 4 20.0 1.5 294, 082 100.0 |...........- 294, 052 
Total Montana..... 5 18.0 1.5 295, 447 100.0. 295, 447 
New Mexico. ............ 23 41. 6 3.7 2, 551,172 100.0 |...........- 2, 551, 172 
North Dakota (lignite)... 83 16.9 3.2| 2,594,155 98. 5 40, 729 2, 634, 884 
Ao 8 780 19.1 6.4 | 20, 416, 864 82.3 | 4,398,438 | 24,815, 3u2 
Oklahoma. .............. 46 19.6 10.7 1, 002, 479 98. 5 14, 774 1, 017, 253 
Pennsylvania............ 1, 600 13. 7 5.9 | 18, 268, 070 77.7 | 5,237,387 | 23,505, 457 
South Dakota (lignite)... 4 6.0 1.0 13, 000 100.0 |............ 13, 000 
Tennessee 80 15.7 14. 0 675, 979 32.6 | 1,396,015 2, 071, 994 
Virginia 76 14.1 3.9 | 1,671,399 68. 2 779, 356 2, 450, 755 
hh. O EA ³ AAA ĩ 
West Virginla............ 558 15.5 6.8 | 5,961,137 75.8 | 1,906, 735 7,867, 872 
Wyoming................ 28 24.0 6.8 | 2,842,152 95.5 133, 665 2, 975, 817 
e EE 4,462 19.5 4.7 |132, 209, 971 87.1 | 19,649, 008 | 151, 858, 979 


TABLE 35.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1964, by States and counties 


State and county 


a-—- — eœ œ ep ce œœœ mm ̃ — 2 


See footnotes at end of table. 


Number 
of strip 
mines 


Production 
(net tons) 


Average 
number 
of men 
working 
daily 


eS om. oman 


dd od aoc E P 


EN 
On ka 


3, 878, 014 
744, 042 


LS —— | —r | —arcar | asar | cmt rc 


lA — M | eu | PR 
— — — | € (—— ———— Üs 


Average Average 
number Number of | tons per 
of days | man-davs | man per 
worked worked day 
100 8, 057 25. 00 
307 9, 872 12.82 
100 6, 796 20. 00 
243 26, 304 14.11 
100 3, 855 15. 00 
53 267 14. 98 
259 29, 380 35. 92 
158 54, 967 32.2 
248 7,675 20. 06 
178 147, 263 26. 3 
267 , 208 15. 78 
181 2,709 32.07 
w w w 
w w w 
127 4,314 11.95 
143 7,023 19.71 
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TABLE 35.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1964, by States and counties—Continued 


Average 


verage 
Number | Production | number | number | Number of | tons per 


State and county of days | man-da man per 
worked waked day 
Colorado: 
El P830......................... W W w 
EE 5 1,400 25. 00 
Montrose... ..........-----.----- w w w 
BOUlt. A A W W w 
Other counties 4 22, 524 40. 44 
Total Colorado 9 23, 924 89. 54 
Ilinols: 
Adams.....................-.--. 1 1 2, 008 14. 00 
Bureau . . . e e .. .. Tio e w w W W w 
Fulle 8 738 285 210, 232 35. 36 
Gallatin... nn 1 b 100 512 10. 00 
Greene 1 6 50 310 10. 00 
Onn AA w W w w w 
Jackson W w w w w 
Jefferson 1 2 55 110 10. 54 
EE w w w w w 
Mercer W W W W W 
A iioa ennaii 4 113 292 33, 026 33. 42 
a EE 3 354 268 94, 885 42. 70 
LT l ----------------- 2 126 319 40, 208 88. 33 
St. S W W w w w 
/ ³⅛˙¹ä 8 10 419 251 105, 265 24. 09 
Sehn W W W W w 
E eege cee W W W w w 
Vermllion....................... w W w w w W 
Wabeab. 1 1,103 2 80 160 6.89 
AA EEE w W w w w W 
Willaam son 10 2, 712, 217 312 274 85, 397 31. 76 
Other counties 15 10, 571, 198 986 271, 815 38. 89 
Total Illinois 57 29, 988, 126 843, 928 35. 53 
Indiana: 
SS EE 7 960, 267 37, 554 25. 57 
Davies lll... 1 11,100 1,004 11.06 
Fountain W W W W 
Greene.........-.-...-.-.------- 5 1, 551, 511 60, 300 25. 73 
Owen W w w W 
FFC ³˙¹mA 8 1 7, 416 2, 863 2. 59 
b 01 2 noii y Q dex W w w w 
¡JT .. . . .. -MMMM 5 67, 687 5,617 12. 05 
Sullivan 1 6, 740 925 7.29 
AO IP A AS W W W w 
w (d Su A S A E 9 5, 934, 640 105, 617 56.19 
Other counties.................. 8 3, 082, 293 107, 896 28. 57 
Total Indiana................. 37 11, 621, 654 321, 776 36. 12 
Iowa: 
Appanoose g—ꝛ— 9, 524 433 21. 98 
ahask aaa 318, 486 27, 840 11. 44 
Marion......... e e .... .. 375, 570 14, 728 25. 50 
IC .... ee . EES 26, 820 770 34.85 
Van Buren 16, 931 1,160 14. 59 
Wapello........................ 56, 290 5,276 10. 67 
Total Iowa................... 803, 621 50, 207 16. 01 
Bourbon 6, 258 626 10. 00 
Cbero ke w w w 
Crawford... . ................... w w w 
Other counties 1, 257, 151 60, 798 20. 68 
Total Kansas 1, 263, 409 61, 424 20. 57 
See footnotes at end of table, 
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TABLE 35.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1964, by States and counties—Continued 


Average | Average Average 
Number | Production | number | number | Number of | tons per 
State and county of strip (net tons) of men of days | man-days | man per 
mines working | worked worked day 
daily 
Kentucky, Eastern: 

Al ͥ 18 760, 614 123 30, 291 25.11 
Boyd ES 1 27, 733 18 1, 849 15.00 
rennt n 2 125,115 42 8, 341 15.00 
/ ( 1 4. 000 13 66 6. 00 
A A EE 1 22, 500 13 1,875 12. 00 
HATO z A ĩð ove u sa 11 355, 873 34 9, 365 38. 00 
M/ AAA x eR 2 11, 006 15 740 15. 00 
Rll as 1 152, 000 94 6, 080 25. 00 
CCC 2 8. 000 11 533 15. 00 
Daurel- surcar 3 108, 729 41 7,249 15.00 
Lawren dee 1 2, 100 7 140 15. 00 
S N: eege eg sz saw an ua 3 146, 257 16 2, 438 60.00 
IT acci ees eset cs esq de 3 150, 296 60 6, 012 25.00 
Möirga ss suais 2 29. 508 13 1,844 16.00 
POSEY siqa 3 764, 797 31 7, 648 100. 00 
III 6 295, 111 18 4, 540 65. 00 
Puliskl EE 1 72, 142 6 1, 603 45. 00 
bor turn EE 1 50, 000 44 8, 333 15.00 
RER a sucus LU Eie EE EE ROS 3 43, 806 39 2, 920 15. 00 

Total Eastern Kentucky...... 65 3, 129, 677 638 97, 468 32.11 

Kentucky, Western: 
Bitler ue oh oa 2 140, 689 78 3, 126 45. 00 
üer A 1 13, 573 9 905 15.00 
RER Loci seca ne TEUER 3 835, 101 78 22, 199 36. 76 
Hancock... e UR ud 1 1,000 5 100 10.00 
Hon E 16 3, 741, 320 380 99, 902 37.45 
Ml! 1 18. 498 9 925 20.00 
Muhlenberg.................... 11 15, 806, 855 812 252, 425 62. 62 
As 8 8 4, 113. 967 233 74, 045 55. 56 
Unio EE 1 444, 397 44 8, 888 50.00 
Webster... 4 56, 791 8 1, 895 29. 97 
Total Western Kentucky. .... 48 25, 175, 191 1, 656 465, 010 
Total Kentucky 113 28, 304, 868 2, 294 562, 478 
Maryland: 
Abgas lec See 17 140, 733 54 11, 583 
Gl AA Su S es. 15 609, 578 61 16, 637 
Total Maryland.............. 32 750, 311 115 28, 220 
Missouri: 
Boone.............. dee W W W w 
Calaway co. l usus 8 1 27, 957 7 1, 820 
Clirk Eege W w w w w 
Dade........... EE 1 17, 000 8 2, 270 7.4 
El eh w w w w w 
Nine” w W W w W 
e AAA IN 2 131, 482 29 8, 765 15. 00 
JJ 2 191. 090 66 9. 165 90.85 
„„ A aT 2 52, 964 35 b, 296 10. 00 
Other counties........-...-....- 8 2, 800, 250 272 74, 376 37.65 
Total Missouri............... 16 3, 220, 743 417 101,701 31.67 
—— t F— Ó —  —À> — | ə —əəə ÀN 
Montana (bituminous): Big Horn... (1) (i) (1) (1) (1) 
Montana (lignite): Richland........ (1) (1) (1) (1) (1) 
Total Montana (1) (1) (1) (1) (1) 
New Mexico: 
MeKinley___.... e eect tke (!) (1) (1) (1) (1) 
. (i) (1) (1) (* (1) 
Total New Mexico 1. 5 2, 846, 619 146 37, 902 75. 10 


See footnotes at end of table. 
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TABLE 35.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1964, by States and counties—Continued 


State and county 


North Dakota (lignite): 


Ohio: 
A 


....v................ 


j c dc mm ..á...........á...á...Á.......... 


See footnotes at end of table. 


Number | Production 


of strip 
min 


SD S, L E egen E a uo e.o 


— 
to y OS 


(net tons) 


Average | Average Average 
number | number | Number of | tons per 
of men | of days | man-da man per 
working | worked work day 
daily 
4 250 1,117 14. 00 
10 213 2, 109 66. 32 
W W W W 
4 100 399 20. 00 
3 100 312 9.00 
7 135 997 20. 00 
1 150 146 20. 00 
16 64 1,016 47.09 
W W W w 
W W W W 
W W W W 
15 150 2, 221 40. 00 
W w W W 
215 219 47, 109 49.01 
275 202 55, 426 47.54 
15 125 1,875 9. 00 
852 256 218, 206 15. 14 
50 296 14, 927 17.34 
263 293 77,157 17.40 
176 307 54,123 83. 58 
92 364 33, 495 12. 64 
58 200 11, 680 20. 00 
310 220 68, 247 50. 05 
32 186 5, 10. 82 
33 312 10, 450 19. 40 
621 211 131, 117 3. 93 
428 266 113, 933 28. 75 
W W W W 
161 329 52, 839 14. 94 
7 200 13, 927 20. 00 
143 359 51, 320 36. 42 
28 159 4, 240 10. 00 
168 330 55, 296 42. 96 
W W W W 
17 310 5, 362 11. 68 
83 295 24. 616 16. 19 
512 304 155, 522 13. 75 
37 291 10, 780 12. 41 
59 126 7,437 7. 00 
173 305 52, 710 34. 23 
4, 381 268 | 1,175,245 21. 12 
81 279 22, 041 14. 27 
W W w w 
8 113 838 4.00 
2 53 106 16.04 
W W w W 
132 221 29, 128 23.73 
218 240 52, 213 19. 48 
116 230 26, 665 32.45 
428 161 68, 842 21.64 
86 293 25, 215 17.09 
W W W W 
3 176 598 7. 96 
W W W W 
301 232 69, 859 21.41 
253 206 52, 154 20. 88 
W W W w 
138 263 36, 287 15.07 
646 273 176, 463 17. 26 
1, 357 235 318, 894 19. 09 
67 281 18, 712 25. 04 
71 221 16, 120 18, 54 
125 224 27, 897 19. 22 
27 130 8, 548 28. 28 
W W W W 


W 

1 
W 
33 
20 
w 
13 
27 
92 

7 

8 
26 

9 
W 
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TABLE 35.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1964, by States and counties—Continued 


Average | Average 
Number | Production | number | number 


State and county of strip (net tons) of men | of days 
mines working | worked 
daily 
° 
Pennsylvania—Continued 
Indlana........................- 26 733. 233 198 189 87, 372 19.62 
Jefferson 25 1. 097, 055 283 221 62, 653 17.51 
Lawrence --- 19 824, 743 150 270 40, 409 20. 41 
em FCC w w w w 
Kean 1 21. 700 22 100 2, 170 10. 00 
A cen cues 11 586, 780 117 313 36, 651 16.01 
Somerset. 49 1, 816, 917 291 200 58, 141 31.25 
Pos. 5 350. 132 84 225 18, 906 18.52 
Venan .. 14 456, 621 69 236 16, 198 28. 19 
Washington 13 686, 698 152 217 32, 935 20. 85 
Westmoreland 25 189. 718 60 196 11, 689 16.23 
Other counties. 10 271, 016 88 261 22, 932 11. 82 
Total Pennsylvanla 510 23, 505, 457 5, 132 230 | 1,181,310 19. 90 
South Dakota (lignite): Dewey..... 1 13, 000 8 163 1, 300 10. 00 
Tennessee: 
Anderson 9 465, 103 72 206 14, 855 31.31 
Campbell. 11 527, 387 85 166 14, 049 37. 54 
Claiborne e 4 103, 263 15 233 3, 526 29.29 
Ef W w w w w w 
Hamilton w w w w w w 
Marion —n- 1 15, 056 13 75 1. 003 15. 00 
Morgan.-.---------------------- 6 125, 720 16 178 2, 868 43.83 
M/ ² AA A 6 228, 071 84 90 7, 602 30. 00 
Van Buren. . 5 266, 552 37 233 8, 646 30. 83 
Other counties b 340, 842 68 284 19, 331 17.63 
Total Tennessee 47 2, 071, 994 390 184 71, 880 28.83 
Buchanan...................... 9 610, 674 122 200 427 25. 00 
Dicken son 11 530, 753 53 200 10, 615 50. 00 
VFC 1 1, 024 1 75 15. 00 
Rü! d eR nus 1 2, 945 3 75 196 15.00 
'Tazewell...............--....-.- 2 34, 334 17 100 1,717 20. 00 
ö 20 1. 271, 025 139 240 33, 448 38. 00 
Total Virginia 44 2, 450, 755 335 210 70, 471 34. 78 
West Virginia: 
Barbour 14 679, 102 125 166 20, 812 32. 63 
Bene a e 5 ; 105 214 22. 49 
Brocke cT EUM 6 395, 580 57 302 17, 192 23. 01 
Fayette 8 418, 399 48 254 12, 291 34. 04 
A A ees 1 5, 252 11 50 525 10. 00 
A EEE W W W W w W 
Greenbrier 1 9, 660 6 100 644 15. 00 
Hancock 1 34, 620 15 150 2, 308 15.00 
Harrison 30 1. 415, 755 286 225 64, 353 22. 00 
Kangwha 7 259, 509 29 197 5, 748 45.15 
¡E J.L eign seo ies 6 118, 707 59 100 5, 935 20. 00 
Lincoln.-.--------- -v-M 4 18, 363 15 102 1, 530 12. 00 
Logan w w w W W 
Marion... W W W W W W 
MASON 2 2 oc Seti < c c e e e ee Race 3 135, 165 25 196 4, 988 27.10 
McDowell....................-- 10 785, 719 77 277 21, 368 36.77 
Meter. 6 223, 771 37 175 6, 393 35. 00 
Mineral 1 26, 085 3 198 594 43. 91 
Min go 1 28, 433 18 40 710 40. 00 
Monongalia....................- 7 125, 955 19 225 4,199 30. 00 
Nicholas 8 254, 467 43 202 8, 733 29. 14 
Prestonꝛnꝛn 20 1, 067, 505 160 204 49, 721 21. 47 
Rae 7 293, 797 27 2⁴³ 6, 493 45.25 
Randolph...................... 7 121, 360 19 193 8, 751 82.35 
r. 5 228, 399 35 15 2, 656 86. 00 
Tucker 5 195, 431 24 200 4, 886 40. 00 
Upshur._........ E 2 43, 856 9 75 692 63.40 
Webster 2 61, 416 37 224 8, 178 7. 5¹ 
Wyomn g 6 276, 39 200 7, 892 85.00 
Other counties.................. 6 139, 313 42 141 5,941 23. 45 
Total West Virginia 188 7, 867, 872 1, 379 211 291, 033 71.08 
[eS | | | a IL 


See footnotes at end of table. 
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TABLE 35.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1964, by States and counties— Continued 


Average | Average Average 
Number | Production | number | number | Number of | tons per 


State and county (net tons) of men | of days | man-days | man per 
working | worked worked day 
y 
Wyoming: 
Campbell... 488, 846 34 261 8, 888 55. 00 
Carbon 446, 509 77 145 11,163 40. 00 
Con vers w w w w w 
Ee! 8 w w w w w 
Sheridan ꝝxʒẽzüü— 431, 521 38 252 9, 589 45. 00 
Other countles..........------.. 1, 105 212 22, 297 72.16 
Total Wyoming. 2, 975, 817 254 204 51, 937 57.30 
Total United States 151, 858, 079 21, 266 244 | 5,183,869 29. 29 


W Withheld to avoid disclosing individual company data; included with “other counties.” 
1 To avoid disclosing individual operations Montana and New Mexico are combined. 


AUGER MINING 


Augers are generally used in areas where strip mining has become 
economically impracticable because the overburden is thick. They 
were used first about 1945, and separate statistics on eoal-recovery 
augers begin with 1951. The rapidly expanded production of coal 
by stripping during World War I in the mountainous areas of the 
northern Appalachian region left many miles of high wall containing 
Kan coal seams. ter several years of experimentation, large, 

cient augers as much as 84 inches in diameter were developed to 
recover the coal from these exposed coal seams. 

Production at auger mines increased rapidly from 205,000 tons in 
1951 to 13 millions tons in 1964. Augers were used to mine coal in 
seven States in 1964, and sales of augers reported by three manufac- 
turers indicate continued growth of auger mining. A few coal- 
recovery augers have been sold for underground use; these units and 
the coal produced by them have been included with coal loaded 
mechanically underground. 
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TABLE 37.—Units of coal-recovery augers sold to bituminous coal and lignite 
mines for surface use in the United States, as reported by manufacturers, by 


MECHANICAL LOADING 


Prior to 1925 less than 1 pout of the total underground output 
was mechanically loaded. During the following 10 years (1925-35) 
as better machines were developed, mechanical loading increas 
more than 1 percent per year, and in 1935 almost 14 percent of the 
total underground output was mechanically loaded. Development 
was rapid in some States but practically nonexistent in others. The 
percentage of underground production mechanically loaded in 1935 
In some States was as follows: Wyoming (90), Illinois (56), Indiana 
(64), Pennsylvania (7), West Virginia (2), and Kentucky (1). During 
the next 20 years (1935—55), mechanical loading increased rapidly, 
averaging a gain of more than 3 percent per year, until it included 
85 percent of the underground output in 1955. 

though the increase in mechanical loading has leveled off in the 
past few years, the type of loading equipment has changed con- 
siderably. In the past 10 years, the proportion produced by mobile 
loading into mine cars decreased from 14 to 2 percent of the total 
underground production, and mobile loading into shuttle cars de- 
creased from 53 percent in 1954 to 44 percent in 1964; production 
from continuous-mining machines increased from 6 to 39 percent, 
all other types of mechanical loading decreased from 11 to 2 percent, 
and hand loading into mine cars decreased from 16 to 13 percent 
during the same period. 

The most important change in mechanical loading in recent years 
was the introduction of continuous-mining machines. In 1964, 125 
million tons of bituminous coal was produced at 361 mines by con- 
tinuous-mining machines, whereas in 1963, 104 million tons were 
produced at 342 mines. In 1964, 219 mines, compared with 193 
mines in 1963, used continuous-mining machines exclusively. 

Longwall mining began in November 1951, on a 340-foot face in 
the Pocahontas No. 4 seam in Raleigh County, W. Va. Production 
from longwall mining to date has not been large, and as a result 
separate begin with 1963 when 816,003 tons were mined by this 
method. 1964, longwall mining was practiced in three States 
(Illinois, Utah, and West Virginia), and a total of 1,450,629 tons was 
mined by this method. 

Sales of mobile loading machines, continuous-mining machines, 
shuttle cars, and gathering and haulage conveyors increased, whereas 
sales of room or transfer conveyors and bridge conveyors decreased. 
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TABLE 39.—Bituminous coal and lignite mechanically loaded underground in 
the United States, by type of loading equipment 


1964 
Type of loading equipment 
Percentage 
of tons 
Mobile machines: 
Direct into mine cara 2 7, 093, 848 25 
Onto GoneerOg, . .7 2, 770, 863 1.0 
Into shuttle car O | 142,544, 548 7 
Continuous-mining machines: 
Onto conveyors..........................-. .7 17, 322, 123 62 
Into shuttle cara... 6 | 107,354, 917 38.2 
Scrapers and conveyors equipped with duck- 
bills or other self-loading heads .2 312, 595 .1 
Hand-loaded oon veyor sss 1.6 3, 701, 612 13 
Total mechanically loaded 100. 0 100.0 
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TABLE 43.—Units of mechanical loading equipment sold to bituminous coal 
and lignite mines for underground use in the United States, as reported by 
manufacturers 


Type of equipment 1960 1961 1902 1963 1904 from 


1963 
Mobile loading machines 110 84 113 89 111 
Continuous mining machines 128 115 149 137 150 
Conveyors Loo o ee 47 66 58 81 70 
Number of manufacturers reporting. 18 15 15 15 i Ce 


1 Includes hand-loaded conveyors and those equipped with duckbills or other self-loading heeds. 


TABLE 44.—Units of mechanical loading equipment sold for use in bituminous 
ee and lignite mines in the United States, as reported by manufacturers, 
y States 


Mobile loading | Continuous mining | Room conveyors 
Btate 
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Includes band-loaded conveyors and those equipped with duckbills or other self-loading heads. 


TABLE 45.—Units of conveying equipment sold for use in bituminous coal and 
lignite mines in the United States, as reported by manufacturers, by States 


1 Includes all gathering and haulage conveyors with a capacity over 500 feet, except main-slope conveyors. 


MECHANICAL CLEANING 


Mechanical cleaning means cleaning raw coal with mechani- 
cal devices that separate out impurities, usually by differences in 
specific gravity, and does not include coal that is only screened. 
Mechanical devices are divided into two general classes—wet and 
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5 About 93 percent of the coal cleaned in 1964 was cleaned 
y wet methods. 

All coal mechanically cleaned in 1964 has been classified into 
seven types. The percentages of total production cleaned were as 
follows: Jigs, 47; dense-medium processes, 27; concentrating tables, 
13; pneumatic cleaning, 7; and classifiers, launders, and flotation 
each about 2 percent. Magnetite and sand were most commonly 
used as mediums in cleaning bituminous coal by the dense- medium 
processes. Magnetite was used in cleaning 51 million tons, and 
sand was used in cleaning 30 million tons. 

Although mechanical cleaning by froth flotation has been in use 
at bituminous coal mines in the United States since 1930, it was not 
until 1960 that the We 3 cleaned be this method was large enough 
to be listed separately. Bituminous coal cleaned by froth flotation 
Increased from 1,826,000 tons in 1960 to 5,123,000 tons in 1964. 


TABLE 46.—Growth of mechanical cleaning at bituminous coal and lignite mines 


in the United States 
Mechanical cleaning Percentage 
of total 
production production 
Yor (thousand | Number of | Raw coal | Cleaned Refuse (Percentage! mechani- 
tons) (thousand coal thousand | of refuse cally 
plants tons) (thousand tons) to raw coal 
tons) 

192.............. 517, 763 NA NA 27, 002 NA NA 5.3 
1228. 500, 745 236 NA 28, 783 NA NA 6.7 
HE. aa 534, 280 40, 241 36, 700 3,442 8.6 6.9 
I... aa 467, 526 997 42, 645 88, 800 8, 845 9.0 8.3 
CCC `` 382, 312 30, 529 86,172 3, 357 8.5 9.6 
PF 309, 710 309 82, 908 30, 279 2, 625 8.0 9.8 
1983. ............-.. 333, 290 87,682 84, 558 A 124 8.3 10. 4 
19909... 359, 368 298 43, 556 30, 827 3,720 8.6 1L.1 
188 372, 320 49, 478 45, 361 4, 112 8.3 12.2 
1988.............. 439, 088 342 67,162 61,096 y wid 9.0 18.9 
F 445, 531 NA NA 68, 000 N NA 14.6 
1989.............. 348, 374 71, 207 63, 455 7, 782 10.9 18.2 
— 894, 855 366 88, 806 79, 429 9, 466 10.6 20.1 
> 400, 887 116, 602 102, 270 13, 422 11.6 22. 2 
1901.............- 514, 149 417 133, 379 117, 540 15, 839 11.9 22. 9 
RG... 438 162, 508 142, 187 20,411 12. 6 24.4 
|. 177 432 167, 310 145, 576 21, 784 13.0 24.7 
1 810, 576 499 182, 071 158, 727 23, 344 12.8 25.6 
1945.............- 577,017 430 172, 809 147, 886 25, 013 14. 5 25.0 
S 533, 445 163, 633 188, 670 24, 963 15.3 25.0 
1907 630, 461 206, 620 174, 436 32, 184 15.6 27.17 
a AA 590, 518 502 215, 217 189, 880 84, 337 16.0 30.2 
¿e ES 437, 908 871 184, 691 163, 652 81, 039 16.8 85.1 
1950.............. 516,311 612 238, 391 198, 699 99, 692 16.7 88.5 
1961.............- 583, 681 289, 838 240, 010 49, 828 17.2 45.0 
. 466, 841 625 274, 246 227, 265 46, 981 17.1 48.7 
C 457, 290 611 296, 654 241, 769 58, 895 18.2 62.9 
CC 991, 706 613 287, 006 232, 764 54, 240 18.9 89.4 
1958. — us 404, 575 335, 458 272, 715 62, 743 18.7 88.7 
— 500, 874 583 350, 378 292, 365 67, 018 18.6 88. 4 
1087 492, 503 376, 546 304, 027 72, 519 19.3 61.7 
1958_.......... aa 410, 446 573 820, 898 259, 035 01, 863 19.3 63.1 
1969.............- 412, 565 837, 138 209, 787 67,851 20.0 66. 5 
1900. 415, 612 535 337, 686 273, 109 65, 517 19.3 65.7 
. ces 402, 503 328, 200 204, 711 63, 489 19.3 66.7 

3 422, 149 808 839, 408 271, 633 07, 715 20.0 04.3 
1588 458, 928 499 362, 141 289, 462 72, 679 20.1 68.1 

a 488, 908 496 388, 134 310, 203 77, 931 20.1 68.7 

NA Not avaílabie. 
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TABLE 47.—Mechanical cleaning at bituminous coal and lignite mines in the 
United States, 1964, by States 


Mechanical cleaning Percent- 
age of 
Total total 
State production Percent- | produe- 


(net tons) | Number | Raw coal Cleaned Refuse age of tion 
of clean- | (net tons) | (net tons) | (net tons) | refuse | mechan- 
ing plants to raw ically 


— | — | —— | —— | — | — |  —`Üas= +aWT<+%ki.b:“vs 


Alabama 14, 435, 454 27 | 17, 563,922 | 11,646,246 | 5,917,676 83.7 80.7 
Alaska. 744. 942 4 743, 100 422, 936 f 43.1 56.8 
Arkansas.............. 212, 315 1 (1) (1) (1) (1) (1) 
Colorado............... 4, 355, 245 4| 1,796,348 | 1,448,157 348, 191 19.4 33.3 
Illinois. le 55, 022, 602 56 | 59,179, 231 | 47,973, 098 | 11. 206, 133 18.9 87.2 
Indiana 15. 074. 631 15 | 14, 086, 835 | 11,597, 770 2, 489, 065 17.7 76.9 
Kansas................ ], 263, 409 3 1, 932. 637 1, 244, 022 688, 615 35.6 98. 5 
Kentucky 82. 747, 171 63 | 51,057, 410 | 42,107, 116 8, 950, 294 17.5 50.9 
Missouri... 3, 253, 4: 6| 2,735,185 | 1,988, 250 746, 935 27.3 61.1 
Montana (bituminous). 45. 906 1 (1) (!) ` (1) (1) (i) 
New Mexico. .......... 2, 969, 472 1 704, 043 897. 574 306, 469 43. 5 13.4 
ONG: ( 37, 310, 377 22 | 17, 786, 362 | 14, 201, 262 3, 585, 100 20.2 38.1 
Oklahoma 1. 027, 996 1 2216. 770 3 184, 497 3 32. 2. 314.9 214.3 
Pennsylvania 76. 530. 758 97 | 65,880, 441 | 52,196, 058 13, 684, 383 20.8 68.2 
ad 4. 719, 843 8 9, 769, 068 3. 192. 444 576, 624 15.3 67.6 
Virginia 31, 653, 484 28 | 15,812. 104 | 13, 270, 816 2, 541, 288 16.1 41.9 
Washington 68. 058 2 98. 663 64. 905 Y 34.2 95. 4 
West Virginia 141, 408, 498 154 |134, 705, 088 |108, 203. 720 | 26, 501, 368 19.7 76.5 
Wyoming 3. 101. 314 2 66, 544 63, 871 2, 673 4.0 21 
Other States 11.053, AA A, dE, AA NEES AAA 
Pots. 486, 997, 952 495 388, 133, 760 310, 202, 742 77, 931, 018 20. 1 63.7 


Included in Oklahoma. 
? Includes Arkansas and Montana (bituminous). 
eee Georgia, Iowa, Maryland, Tennessee, and lignite from Montana, North Dakota, and South 
ova. 
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TABLE 48.—Mechanical cleaning of bituminous coal and lignite in the United 
States, by types of equipment 


Wet methods 


Pneu- 
Year matic [Grand 
Concen- | Classi- | Laun- Dense- Unclas- methods| total 
Jigs trating fiers ders | medium | sified! [Total 
tables processes 
CLEAN COAL (THOUSAND NET TONS) 
1989 27, 615 984 4,521 | 10,681 4, 450 4,936 | 53,187 | 10,268 63, 455 
W 87, 056 1, 402 5,917 | 12,809 | 4,683 5,867 | 67,734 | 11,695 79, 429 
A 47, 064 2, 330 7,762 | 16,269 6, 692 7,173 | 87,200] 14,980 | 102, 270 
IMI. eege 53, 287 2. 510 8,177 | 16.954 9,344 | 10.106 | 100,378 | 17,162 | 117, 540 
6 66. 876 3,138 | 10,520] 18,658 | 12.495 | 10,304 | 122,000 | 20,187 | 142,187 
194... 66, 2,929 | 11,854 | 17,424 | 13,388 | 12,688 | 124,375 | 21.201 | 145,576 
1044. 74, 175 2,753 | 14,780 9, 13,869 | 13,400 ? 20,064 | 158,727 
MEETS 68, 2.594 | 14,203 | 18,980 | 12.875 | 13,209 | 130,470 | 17,416 | 147,886 
19466. 64, 702 1,447 | 13,883 16.021 | 14,173 | 11,833 | 122,059 | 16,611 | 138,670 
. 85, 931 2.980 | 14,648 | 17,902] 17,702 | 16.920 | 156,083 | 18,353 | 174, 436 
SS 87, 506 4,360 | 18,304 | 16,788 | 20,638 | 17,068 | 164,664 | 16,216 | 180,880 
1949... .. 72, 423 4,040 | 14,865 | 11,238 | 17,821 | 20,321 | 140,708 | 12,944 | 153, 652 
19500. 94. 161 4,693 | 18,059 | 11,630 | 28.048 | 25,679 | 183,170 | 15,529 | 198, em 
EEN 101, 746 5,811 | 23,174 | 10,362 | 33,840 | 46,497 | 221,430 18. 580 240,010 
111700 97. 3,723 | 19,296 | 11.738 | 31.321 | 45,205 | 208,619 | 18,646 | 227, 265 
T 101, 001 4.002 | 18,312 11,988 | 36,805 | 50,386 | 222,494 | 19,265 | 241,759 
1951 . 99, 9 6,606 | 16,115 | 12,156 | 43,104 | 36,143 | 214,037 | 18,727 | 232,764 
19555 . 114, 538 7,443 | 17,656 | 11,400 | 49.332 | 52,051 | 252,420 | 20,295 | 272,715 
1956. — —bP— 124, 858 9,535 | 15,064 | 10,223 | 56,937 | 51,437 | 268,054 | 24,311 | 292,365 
ENEE .844 | 14,389 | 14,282 8,306 | 63,678 | 44,760 | 279,259 | 24,768 | 304,027 
18 115, 321 18, 142 8. 793 6,768 | 52,735 | 38,394 | 240,153 | 18,882 | 259,035 
1250 . 128,836 | 27,453 8, 935 7,305 | 66,951 | 14,058 | 251,538 | 18,249 | 269,787 
Ee 136.633 | 30,741 | 11,012 7,561 | 66, 251 2,832 | 255.030 | 18,139 | 273,169 
I) .. 133. 360 | 30,158 9, 263 6,529 | 65, 148 2,562 | 247,020 | 17,691 | 264,711 
FFF 136,879 | 31.859 5, 681 5,986 | 68,565 3.950 | 252,929 | 18,704 | 271,633 
WES AREA 142, 540 | 37, 492 5, 558 5,221 | 74,177 4, 539 | 269,527 | 19,935 | 289, 462 
E A 145,918 | 40,878 6,725 6,000 | 84, 159 5,123 | 288,803 | 21,400 | 310,203 
PERCENTAGE CLEANED 

CFF 43. 5 1. 6 7.1 16. 8 7. 0 7. 8 83.8 16. 2 100. 0 
SNR 46. 6 1. 8 7. 5 16. 1 5.9 7.4 85.3 14.7 100. 0 
a A 46.0 2.3 7.6 15.9 6.5 7.0 85.3 14.7 100. 0 
IIC 45. 3 2.2 7.0 14. 4 7.9 8.6 85. 4 14.6 100.0 
TTT 47. 0 2.2 7.4 13. 1 8.8 7.3 85.8 14.2 100. 0 
T 45.4 2. 0 8.1 12.0 9.2 8.7 85.4 14.6 100. 0 
e our 46.7 1.8 9.3 12.4 8.8 8.4 87.4 12.6 100. 0 
194 46.4 1.8 9.6 12.8 8.7 8.9 88.2 11.8 100. 0 
1940 46. 7 1. 0 10. 0 11. 6 10.2 8. 5 88. 0 12. 0 100. 0 
VAT NR 49.3 1.7 8.4 10.3 10. 1 9.7 89. 5 10. 5 100. 0 
FCC 48.4 2.4 10.1 9.3 11.4 9.4 91.0 9.0 100.0 
l 9... 47.1 2.6 9.7 7.3 11.6 13. 3 91.6 8.4 100. 0 
a Z eerie 47.4 2.4 9.1 5.8 14.6 12.9 92.2 7.8 100.0 
o 42.4 2.4 9.7 4.3 14.1 19.4 92.3 7.7 100.0 
o as 42.8 16 8.5 5.2 13.8 19.9 91.8 8.2 100. 0 
1953—— 41.8 1.6 7.6 4.9 15.2 20.9 92.0 8.0 100. 0 
o 42. 8 3. 0 5.7 3. 9 21.8 17.9 95.1 4.9 100. 0 
A: 42.0 2.7 6.5 4.2 18. 1 19.1 92.6 7.4 100.0 
ES 42.7 3.3 5.1 8.5 19.5 17.6 91.7 8.3 100. 0 
o 44. 0 4.8 4.7 2.7 21.0 14.7 91.9 8.1 100. 0 
1J958_.__._. 44.5 7.0 3.4 2.6 20.4 14.8 92.7 7.3 100. 0 
1050 LL 47.0 10.2 3.3 2.7 24.8 5.2 93.2 6.8 100. 0 
DI Ceu 50.0 11.3 4.0 2.8 24.3 1.0 93.4 6.6 100.0 
EE 50.4 11.4 3.5 2.4 24.6 1.0 93.3 6.7 100. 0 
a 50. 4 11.7 2.1 2.2 25.2 1.5 931 6 9 100. 0 
1989 49.2 13. 0 1.9 1.8 25.6 1.6 93.1 6.9 100. 0 
1964. . 47.0 13.2 2.2 1.9 27.1 1.7 93. 1 6.9 100. 0 


! Of the total unclassified tonnage in 1960, 1.826,000 net tons was cleaned by flotation. In 1961-04, all 
of the tonnage under Unclassifled was cleaned by flotation. 
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TABLE 49.— Mechanical] cleaning at hate coal and bere mines in the 
United States, by underground, strip, and auger Min ag 


Year 
Ti 
RM 
2 E ETS 
Ia . ai 
AT A 
IM eta er 
1498. eee uua 
31998... 3 
1298980. — Son 
1951 el Edad 
TE EE 
pL AER 
„ E 
TTC 
S ee 
MER A AA 
£g, 

q A causes desean 
1957 

EE 

f, 

)Q EE 
„ A NE NE 
e s Loro REDDE 
C/! A leet 
Y 2 cc zoe v Le ciu 
7% 8 
%/%/%T 


Tox ro- 
GAL 
(Leeq 1075 ) 
Underground mines 
34$. 55. $72 Pe 234 SUP i ss A 1, 445 N HA WC 5 Qs 
ae, 112 Ri 1. fg a? . A BÀ, La 2 | . 7.4, 2905 48.7 
363. 465. 229 217.2398 1 22 125. . 70 MeH €. 
ME, 7.4. ei S22 23. 511 & 5 12. anL Se s ILES 45.9 
A 049.141 267 Pl, 467 & 4 124 ES | Sç 517. Ze 4.8 
. 244 ge C S Ge 3 lit a "e Ze a > 7 
23 2. G55 2. N. ule 71.9 | LE . 354 | 64,417, 92 33 
284, 88 Y SE Sn. TE 72 2 122 609 E Ge Sie 54.1 
2. 2. TE WS 192. 355. .. Tal 121 KS KA GA Aar 7 529 
plo DL YP A ff Ce 71.3 13. 3, 234 . S. 53.3 
KC 2v. AE 5. 717. M 71.4 | 14.14 67 A as 50,0 
LI. 5,914 231. "ef se 721 111 Se EY 76, 339, $34 50.3 
i 
Tota, all mines 

2. 2990 wx | 1. 4 1 | AE 95 449 2. 88 577 52.9 

4, 451, 019 619,65 ! 13.9 391, 706, SH 233, 764, 023 59.4 

6, TS, Ar, ]. M. 17 18.0 4^4 633 AR 272. 718, 484 58 7 

& (4. 652 ]. A. 977 23 1| 50.374. (77 c2. DAS, $84 SS 4 

7. MA 237 1.72. 4.4 21.8 48. . 816 3M. (07.194 61.7 

1,319,516 1. 421.7 19 0 Ai 443. 54 250 (34. «5] 63.1 

7,640, 513 1. 536, eg 23,2 412 0,502 269, 7*6, GBT 65. 5 

7. . 373 1. WR, 4 12 6 415. 512 347 2 3. 1. 694 65.7 

8. 231. 7 . 5 K. 10.3 417.949] 24 710 942 65.7 
10. 552. 733 1.479. 53 1.0 422 149,325 21. . 599 6.3 
12. £31. "ee 1.711. 97$ 13.7 458. . 175 1 289. 4. 405 63.1 
13, 331, 054 1. 865, 331 14.0 456, N. 952 | 310, AR, 74: 63.7 
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MECHANICAL CRUSHING 


TABLE 53.—Mechanical crushing of bituminous coal and lignite at mines in the 
United States ! 


Percentage Number Percentage 
of total Year of mines | Coal crushed| of total 
production crushing (net tous) | production 
crushed coal crushed 

7.7 || 1954........ 982 | 122, 288, 369 31.2 
10.8 || 1955......-- 1, 225 181, 470, 318 84.8 
12.3 || 1956........ 1,370 | 172, 389, 802 34. 4 
12. 5 || 1957........ 1, 452 173, 098, 257 35. 0 
14.1 || 19en 1,359 | 146,749, 108 35. 8 
15.3 || 1959.......- 1,393 | 151, 225, 633 36. 7 
17.7 || 1960 1, 348 160, 875, 418 88. 7 
19.7 || 1961........ 1,217 | 140, 765, 297 86. 4 
22.2 || 1962........ 1,202 | 159.654, 414 87.8 
23.2 || 1063 1,288 | 183, 006, 848 39.9 
25.5 || 1964........ 1,203 | 209, 119, 640 42. 9 


1 Data not available for 1941-43. Lígnite and Virginia semianthracite mines are not included in 1940-49, 


TABLE 54.—Mechanical crushing of bituminous coal and lignite at mines in the 
United States, by States 


Number of mines Coal crushed (net tons) Percentage of total 
crushing coal production crushed 


Btate E, dst 


— | — — | u —E—4ñ— | — — — | —2—jñää— 


Alabama. P 40 4, 952, 341 6, 271, 769 40.1 43.4 
Alaska. 4 581. 476 471. 206 68.1 63.3 
Arkansas.. 7 169. 916 186. 719 77. 0 87. 0 
Colorado ap. 89 1, 401. 598 1, 939. 561 38. 0 44.5 
Ullinols——ꝛ—H .. 74 22. 050.617 | 27,131 051 42.6 49.3 
Indiana LLL... 29 8, 421. 531 10,433 882 55.8 60.2 
[1 ao en cee N 21 985 370 777. 349 79 6 79.9 
Kansas. 4 762 488 903 243 65.2 71.5 
Kentucky. 1 25.053.206 | 28. 709 974 32.4 24.8 
Maryland... 12 273 025 225 153 23.5 19 8 
SE E 10 1. 410, 377 3.153, 109 44.4 96. 9 
=——— J — .. .. | SS 

Montana: 
Bituminous... --22.0.0. 8 18. 466 16. 799 24.5 35.6 
7... 1 284. 364 293. 117 98.2 97.7 
Total Montana. 9 302. ) 309 916 * 3 RY. 6 
New Merico . 4 1, 916. 819 2.945 102 9 6 9. 2 
North Dakota (lignite)........... 15 1, 767 238 2 041. 2*5 73.7 77.4 
UL MEME E 8 115 13.345 764 18. 272, 543 38 3 45. 8 
Oklahoma... 6 701 469 763 261 69 6 74.2 
Pennsylvania... sw! 280 39. 421 652 88, 750. «79 55.1 9. 
South Dakota (lignite)............ 1 6 790 5 200 40. 9 40. 0 
SO M e ud UM 28 2 284 432 1.652 276 37.3 25.9 
Utah...... 8 24 3. 157, 277 3. 419. KM 72.4 72. 6 
Virginla......... 48 11,515 637 11, 276. 995 37.7 35.6 
Washington... 5 20. 179 7.0 10 6 10.4 
West Virginia 338 89 50* 355 46 601, 370 29 N 33 0 
Wyoming. 11 3. 011. 493 2. 900, 551 96. 4 95. 5 
Total. 1. 288 183, 006, 848 | 209, 119, 640 39.9 42.9 
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WATER USAGE 


The Bureau of Mines collected detailed statistics on water at, coal 
preparation plants for the first time in the P dies 1962. "Table 51 

ives the water usage and water disposal by States. The principal 
s. named in order of importance were West Virginia, Illinois, 
Pennsylvania, Kentucky and Alabama. By far the major portion 
of the water used was recirculated. 

The method of treatment of the water is shown in table 52. Prac- 
tically none of the new water used at coal preparation plants was 
treated. The major portion of the recirculated was clarified by thick- 
eners and settling ponds. A small amount was filtered. 

The most significant thing about the water at coal preparation 
plants is that almost all of the water—98 percent—was from self- 
operated systems. Also, almost no saline water and only an insignifi- 
cant amount of sewage effluent were used. 

TABLE 51.—Water usage at bituminous coal and lignite preparation plants in 


the United States, 1962, by States 
(Million gallons) 


Water usage 


State 
Alabama. ....... -o 978 
Alka 340 
California 8 
Colorado 4 
Dinos. 877 
Indiana y" 
Kentucky 561 
TS N 116 
Montana | | 2|] 200 22 3 
New Mexico 38 
IT ARI 8 355 
Oklahoma 16 
Pennsylvania.. 23, 483 1,914 
Tennesse 1 1: AR 1 
ee EE 995 1. 399 300 
bs A UBER 1, 593 8, 010 1,316 
Washington 18 25 14 
West Vlreinla aaa 7,169 42, 024 8, 141 
Wyoming | Qe E: X VE 1 
Total... 41, 833 138, 511 


TABLE 52.— Water treatment at bituminous coal and lignite preparation plants, 
1962, by method of treatment 


Type of Water 
Method of treatment Recirculated water 

ONS. AA 8 82 1, 978 
394 AAA IN 5 116, 309 
I 117. AAA 2 7, 840 
O o˙»ꝛ 1 2, 150 
BOſ teen 1 3. 607 
Control of pH................ 7 8, 904 
Precipitale 2.2 1 $, 244 
Bactericide..................- 1 8, 120 
Qber... (1) 520 
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MECHANICAL CRUSHING 


TABLE 53.— Mechanical crushing of bituminous coal and lignite at mines in the 
United States ! 


Number Percen 

Coal crushed of mines Coal crushed | of total 
(net tons) crushing (net tons) | production 

coal crushed 
85, 251, 061 982 288, 81.2 
66, 460, 564 1,225 | 161, 470, 318 84.8 
70, 936, 898 1,370 | 172,389, 802 84. 4 
66, 663, 732 1,452 | 173, 098, 257 35. 0 
88, 985, 858 1,359 | 146,719, 108 35.8 
91, 564, 311 1,393 | 151, 225, 633 36. 7 
77, 327, 691 1,348 | 160,875, 418 88. 7 
101, 504. 731 1,217 | 146, 765, 297 86. 4 
118, 663, 712 1,202 | 159,654, 414 37.8 
108, 102, 158 1,288 | 183, 006, 848 89. 9 
116, 493, 415 1,298 | 209, 119, 640 42.9 


1 Data not available for 1941-43. Lignite and Virginia semianthracite mines are not included in 1940-49. 


TABLE 54.—Mechanical crushing of bituminous coal and lignite at mines in the 
United States, by States 


Number of mines Coal crushed (net tons) Percentage of total 


crushing coal production crushed 
Btate 
1963 1964 1963 1964 1963 1964 

NO 40 20 4, 952, 341 6, 271, 769 40.1 43.4 
Alaska AA 4 3 581. 476 471. 206 68.1 63.3 
Arkansas 7 7 169, 916 186, 719 77. 0 87. 9 
Colorado — . 89 45 1, 401, 598 1, 939. 561 88.0 44. 5 
VVV 74 76 22. 050. 617 27,131. 051 42.6 49.3 
Indiana 20 30 8, 421. 531 „433 882 55. 8 69. 2 
10€8 Ee 21 21 965. 370 777. 349 79.6 79.9 
Kean... A 762. 486 903 243 65. 2 71.5 
Kentucky. LLL LLL .....-- 156 119 | 25,058. 206 28, 769. 974 32. 4 84.8 
Maryland..... ... LLL. LL... 12 10 273 025 225 153 23.5 19. 8 
Missouri 10 9 1. 410, 377 3. 153. 109 44.4 96. 9 

Montana: 
Bi o Tin 8 6 13, 466 16, 799 34.5 36.6 
PFF... 1 1 364 293. 117 98. 2 97.7 
Total Montana............. 9 7 302, 830 809. 916 88.3 89.6 
New Mexico 4 4 1, 916, 819 2, 045, 102 98. 6 99.2 
North Dakota (lignite)........... 15 14 1. 767. 238 2. 041. 288 73.7 77.4 
77 A 15 131 13. 345. 764 18, 222, 543 36. 3 48.8 
Oklahoma. ......................- 6 8 701. 469 763. 261 69.6 74.2 
Pennsylvania ...... 280 812 89. 421. 652 88, 750, 879 55.1 50.6 
South Dakota (lignite) 1 6. 780 5. 200 40. 9 40.0 
Tennessee ee 28 17 2. 284. 432 1, 552. 276 37.3 25. 9 
Utah... cala co ee 84 YA 3. 157, 277 3, 419, 820 72.4 72.5 
Virginia... 2 2 2 lc ccc. LL... 48 40 11, 515. 637 11, 276, 095 37.7 85.6 
Weshing ton 3 4 20. 129 7. 084 10. 6 10. 4 
West V 6 838 865 89. 508. 385 46. 601, 370 29.8 83.0 
Wyomtng................-.-.----- 11 14 3, 011, 493 2, 960, 881 96.4 95.5 
Total 1. 288 1,293 | 183,006,848 | 200, 119, 640 39. 9 42.9 
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TABLE 56.—Treatment of bituminous coal and lignite at mines for allaying dust 
in the United States, by States 


Number of mines | Coal treated (net tons) | Percentage of total 
treating coal production 


State 
1963 

Abe ⁵ð e e aa a a aa zi 8 2 817 i : 
Colorado... aeree 2-2-02.. 34 37 381, 688 216,911 10. 3 5.0 
une 66 63 | 4,067,1 4, 874, 180 9.0 8.9 
piri: eege 21 19 1, 285, 781 5.6 8.5 
PD EEN 5 4 11,242 7 .9 .8 
EE 8 3 1, 445 38, 053 5.3 3.0 
SOT a caecos W. ass. 102 78 | 8,692,444 | 7,540,336 11.2 9.1 
Maryland —- 1 1 10, 000 9. 000 . 9 .8 
2322 “ 4 4 43, 643 84,914 1.4 1.1 
————— O TT L[—————M bY b = — 

Montana: 

DI 3 EA RH ENSE 8 0 21, 474 19, 434 40. 2 42.3 
ontana............-e»-- 8 6 21, 474 19, 434 6.3 6.6 
New Mevxvico........ «cene eee aa a e 3 8| 1,612,048 | 2,543,176 82.9 85. 6 
North Dakota (lignite)................ 19 17 521, 017 462, 654 21.7 17.5 
T oa ⁵ĩðͤ K ary 87 35 | 4,298,301 | 4,654,481 11.7 12.5 
Oklahoma........................-..- 2 8 , 500 , 000 8.8 2.5 
P lvanis...... -0 uenire dun 81 89 | 5,440,680 | 7,229,421 7.6 9.4 
South Dakota (lignite)................ 1 1 6, 780 5, 200 40.9 40. 0 
Tennessee cll. c. cll ee 1 1 400 ,000 |.........- .8 
Utah IA deea aA 31 28 | 1,746,087 | 1,001, 697 40.1 21.2 
p ca 27 25| 3,379,875 | 2,356, 665 11.1 7.4 
Washington em ........-- /; [P 3 
West Virginia 194 173 | 19,065,391 | 19,711,692 14.4 13.9 
Wyoming.........................-... 9 10 217, 181 218, 810 7.0 7.1 
z 61 603 | 51,169,046 | 52,314, 309 11.1 10.7 


THERMAL DRYING 


Because most of the bituminous coal and lignite produced in the 
United States is either sprayed with water underground to reduce the 
dust in mining, cleaned by wet methods, or subjected to wet screening 
in the tipple, the problem of removing surface moisture is vital. The 
moisture must be removed for any or all of the following reasons: 
(1) To avoid freezing difficulties and to facilitate handling the coal 
during shipment and transfer to the firebox; (2) to reduce the heat 
wasted in evaporation of surface moisture on the coal, thus increasing 
efficiency in burning; (3) to decrease transportation costs; (4) to 
improve the coal so that it may be used for specific purposes, such as 
producing coke and briquets; and (5) to facilitate drycleaning. 

Removal of surface water from fine coal usually presents an indi- 
vidual problem at each preparation plant. Fine coal has a greater 
surface area per unit weight than coarse coal; therefore, its capacity 
for retaining moisture is proportionately greater. Removing water 
from coarse coal is relatively easy, but the problem is greater with 
coal that is 10 mesh or finer.‘ 

The two components of the total moisture content of wetwashed 
coal are inherent moisture and surface moisture. Inherent moisture 
is present in the coal in the bed. Surface moisture is attached to the 
surface of the coal particles or retained in cracks and fissures other 
than capillary openings in the coal substance. 

There are two principal methods of removing surface moisture 


4 ons Ore E. Dewatering and Thermal Drying. Ch. in Coal Preparation. AIME, 2d. ed., 1950 
Dp. 
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from coal; mechanical dewatering, and thermal drying. Thermal 
drying is generally used on coals that cannot be readily dried by 
al means such as screens, centrifuges, filters, thickeners, cy- 
clones, and others. 

The annual reports of bituminous coal and lignite producers to the 
Bureau of Mines for 1957 included, for the first time, data on thermal 
drying. These and succeeding reports have included data on thermal 
drying only at the preparation plant, and have not included thermal 
drying at 5 or other industrial plants. 

ermal driers ha ve been divided into seven groups: (1) Continuous- 

carrier, (2) fluidized bed, (3) multilouvre, (4) rotary, (5) screen, (6) 
suspension or flash, and (7) vertical tray and cascade. 

ach type of thermal drier has been designed to handle a definite 
range of sizes of coal. The size of coal thermally dried in 1964 ranged 
from 100 mesh by 0-inch to 1.5 by 0.5 inch. The size most commonly 
reported was 0.25 by 0-inch Set 

ineteen percent of the bituminous coal mechanically cleaned in 
1964 was thermally dried. 

Bituminous coal and lignite thermally dried amounted to 59 million 
tons, or 12 percent of the total production in the Unites States. 


TABLE 57.—Thermal drying of bituminous coal and lignite in the United States, 
by type of drying equipment 


Number of thermal Thermally dried Percentage 


Type of drier drying units (net tons) of total 
1963 1964 1963 1963 1904 

Continuous carrier 4 4 739. 165 866. 350 1.5 1.5 
Pluidized- bed Iauʃau-- 38 49 | 14. 857,074 | 22, 478. 004 29.4 3s. 3 
Multilouvre. ..........----.-.-------- 44 42| 9. 469. 847 | 9, 943, 032 18.7 16.9 
ROU E 11 9 2, 549, 294 1, 959. 496 5.0 3.3 
%% ͥ mr d eee 53 528. 760,509 | 8,792,615 17. 3 15.0 
Suspension or flash. ............ LL... 49 49 | 8.131.081 9. 154, 519 16.1 15.6 
Vertical tray and cascade............. 54 50 | 6,048,360 | 5. 507, 522 12.0 9.4 

SR A usu uu 253 255 | 50, 555, 330 | 58, 701, 538 100. 0 100.0 


TABLE 58.—Comparison of thermal drying of bituminous coal and lignite with 
mechanical cleaning at mines in the United States, by States 


Cleaning plants, 


number Percentage 


e 
Production mechan- | Thermally SCH (net | of cleaned 
tons 


Btate With  |ically cleaned (net tons) coal ther- 
Total thermal mally dried 
drying 

1963 | 1964 | 1963 | 1964 1963 1964 1963 1964 1963 | 1904 
Ilinolss 53] 56] 23| 26 | 45, 786, 182 | 47, 973.098 | 8,709,766 | 10,188,039 | 19.0 | 21.2 
Indiana............ 15 15| 10] 11 | 11,153,201 | 11,597. 770 | 2,977,990 | 3, 549.268 | 26.7 | 30.6 
Kentuck 73 63 7 6 | 41,919, 493 | 42,107,116 | 2,200,392 | 1,918,723 | 5.2 4.6 

North Dakota 

(lignite v . 4 .. / A 290. 000 150, 484444 
Ohio... .... .. ee 20| 22 6 8 | 13.432, 566 | 14,201,262 | 2,460,475 | 3, 060, 169 21.5 
Pennsylvania...... 89 | 97] 15] 15 | 45.132.123 | 52.196.058 | 4,765,130 | 6,927,992 | 10.6 | 13.3 
„35 a ass 7 8 4 4| 2,914,094 | 3,192,444 | 1,668,009 | 1,211,752 | 57. 38. 0 
Virginia............ 29 | 28 3 4 | 12,958, 882 | 13, 270, 816 | 8,356, 801 | 3,327,882 | 25.9 25.1 
Washington 3 2 l [----. 156, 833 64, 905 129, 816 |............ 69. 5 |...... 
West Virginia 153 | 154 | 53] 54 |100, 181, 839 |108, 203, 720 | 23, 996,951 | 28,367,229 | 24.0 | 26.2 
Other States S |... e 15, 707, 192 | 17, 395, 553 lesiona la lea 


— EA — E —r | —r a r | ns — 


— 128 289, 462, 405 |310, 202, 742 | 50, 555, 330 | 58, 701, 538 |117.4 | 1 18.9 


1 Excludes North Dakota. 
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TABLE 59.—Thermal drying of bituminous coal and lignite at mines in the United 
States, by States 


Number of Percentage 
thermal | Grand total production Thermally dried of total 
drying (net tons) (net tons) production 
State units thermally 
dried 
1963 | 1964 1963 1964 1963 1964 1963 | 1964 


nos. 53 56 | 51,736,316 | 55, 022,602 | 8,700,766 | 10,188,039 | 16.8 18.5 
c ee 29 | 15,099,679 | 15,074,631 | 2,977,990 | 3,549,268 | 19.7 | 23.5 

pid. ss HS 10 9 | 77,350, 451 | 82,747, 171 | 2,200,392 | 1,918,723 | 2.8 2.3 
North Dakota (lignite)...... 4 3| 2,398,988 | 2,630,751 290, 000 150, 484 | 12.1 5.7 
A AA EA 18 19 | 36,789,830 | 37,310,377 | 2,460,475 | 3,060,169 | 6.7 | 11.2 
Pennsylvania................ 22 23 | 71,500,953 | 76,530,758 | 4,765,130 | 6,927,992 | 6.7 9.1 
CCC 4 4 | 4,359,531 | 4,719,843 | 1,668,009 | 1,211,752 | 38.3 | 25.7 
FFC 17 16 | 30,530,995 | 31,653,484 | 3,356,801 | 3,327,882 11.0 10.5 
Washington 1 |---`-- 190, 225 68, 058 129,818 ese 68.2 |...... 
West Virginia 96 96 132, 567, 763 141. 408, 498 | 23, 996,951 | 28,367,229 | 18.1 | 20.1 
Other States 4 36, 403, 444 | 39,825, 779 —— - 4 ꝗ ee 
Total... .. 253 | 255 458, 928,175 486, 997,952 | 50,555,330 | 58,701,538 | 11.0 12.1 


PRODUCTION BY STATES AND COUNTIES 


Detailed production and employment statistics are shown in table 
60 for each coal-producing county in the United States from which 

ee or more operators submitted reports. Statistics on counties 
with less than three reporting producers have been combined with 
data for “Other counties" to avoid disclosing individual figures, except 
when the Bureau has been granted permission to publish statistics 
separately. Production of mines on the border between two States 
has been credited to the State in which the coal was mined rather than 
to the State where the tipple was. If the coal was mined in both 
States, the tonnage was apportioned accordingly. 

Bituminous coal and lignite were mined in 25 States and 303 
counties. As soft coal is the source of a large part of the economic 
activity in many counties, the key items pertaining to the industry 
are published by counties, and are useful in analyzing potential 
markets. "These key items are method of shipping the coal, value, 
number of men working daily, days worked, and tons per man per day. 

The most striking fact illustrated by the following table is the wide 
variation among several counties in the same State, not only in pro- 
duction but also in average value and average tons per man per day. 
The differences in average value are due to quality of coal, method of 
mining, method of transportation, or market conditions. The 

erences in output per man per day are caused mostly by physical 
conditions, mining methods, and extent of mechanization. 
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TRANSPORTATION 


Within recent years, methods of shipping bituminous coal and lignite 
from the mines have "changed radically; shipments by rail have de- 
clined, and hg eis by water and truck have increased. Usually, 
shipments b Ah water or truck bse for short distances) cost 
less than rail freight rates. See figure 1 
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— 1937 data not available 
Pang 13.—Percentage of total barras of bituminous coal pu lignite, 
1933-64, by method of shipment from mines, and percentage used at mines. 
TABLE 61.—Bituminous coal and lignite shipped from mines, * method of 
shipment, and that used at mines in the United State 


Method of shipment from mines 


Used at Total 
mine! ] production 


Year Kr by * d * 
er A do ša 
water 


tion 


THOUSAND NET TONS 


E 15,463 11,888 833, 630 
NEE 18,739 12, 197 359, 368 
—— —— tc pn EM 21, 960 12, 344 372, 373 
—— è 27,929 ER 439, 088 
` DECH I ARAN a EE NA NA NA 445, 531 
oí PRE T EE 16,903 25, 592 10,714 348, 545 
o AAA AS 22, 229 29, 534 11, 902 304, 855 
U— HE 29, 493 35, 540 15, 350 460, 771 
EI AD ie AAA 30, 240 40, 056 514, 149 
1942 Coo 34,018 45,154 20,707 582, 693 
E om % 1 am| sie 
aada 27, 548 41, 477 18, 120 Se 


See footnotes at end of table. 
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TABLE 61.—Bituminous coal and lignite shipped from mines, by method of 
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shipment, and that used at mines in the United States—Continued 


Method of shipment from mines 
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TABLE 62.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, 1964, as reported by mine operators 


| 
I 
Route Í State 
RAILROAD ; 
Alaska z; LZ. A ! Alaska EE 
" Do 
chison, Topeka & Santa Fe | ani = 1 
New Meri. ..........-... 
3 8 ——ÁÁ—— 
Baltimore de Ohio... . . . EC 
, West Virzzeiä L aa aaa. 
Bessemer & Lake Erle ' Pennsyivania medi tt Lob hx LAU 
Cambria & Indiana... . . 2. ... ............... | . "dO. K utes t Reid 
Carbon RENE EE E ——— H——ÓÁ—EÓ 
Suk kk ............. 
nia. T EE 
Chesapeake & Ohio m Virginia. ö 
AW est Virginia 
Cheswick & Harmar.......................... 1 EE 
li!!! wana s aida 
C S 
Chicago, Burlington & Quincy. . 7 
lw somine e 
Chicago & Eastern Illinois T ii e 
Chicago & Illinois Midland................... p r MEME. 
Chicago, Milwaukee, St. Paul & Pacific. ..... Ferch EEN digi) 
Chicago & North Western k VCC 
CCC 
Chicago, Rock Island & Pacific.............. es 550 
Sour! 
Clinchfield. ll... 8 Sg 
Colorado & W yoming......................... Colorado 
oo Luise 
Denver & Rio Grande Western las NXlexicooo 
„„ 
ff ͤ ⁰ aun 2 
Erie-Lackawanns...........----------------- lPennsylvania.. .. NOR 
Great Northern North Dakota (lignite) Tv 
Gulf, Mobile & Ohio......................... P Kee b tua ar 
aro A E A 
Illinols Central. ............................. Ve ——— ———— 
entuckw oes veo 
Illinols Terminal.............................. RR s pp accedens 
Interstate..................................... MCT ĩ K 
Kansas City Southern. occ Okla hoM LLL... 
Kentucky & Tennessee... Kentucky................... 
Lake Erie, Franklin & Clarion. e EEN 
Nba aaa... 
Louisville & Nashville Ve EECH 
enn dee 
A ———. ͤ v ya a Ala e unus sod 
Midland Valley ee Oklahom3__................. 
Missouri-Illinois. ............... .............. Ee VVV 
E ðVK c ofer ad 
Missouri-Kansas-Texaass LL... {Scour NECEM 
lahomaa llc. ....... 
Arkansas.. 
a ic cet. cto 8 
Missouri Paclüe LL. lL lll. A ci ee s 
Oklahoma 
NEON OD cita 1 EE 
ennsylvan ia 
Monongahela. .........------.-----------+---- (W rest Virginia F 
Manteu rere susu aE iod Ss Pennsylvania 
New Vork Central (includes coal shipped over E C 
Kanawha & Michigan, Kelley's Creek, Oh i e EE 
Toledo & Ohio Central, and Zanesville & att SE EE 
Western). West Virginia 
New York, Chicago & St. Louls.............. o 9 3 
entuk yy 
š e EEN deed 8 
Norfolk & Western Virginia. 
West Virpinig LLL... 
Montana (bit. & lig.)........ 
Northern Falen {North Dakota ( lignite)...... 


See footnotes at end of table. 


By State 
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(net tons) 


725, 862 
1, 051, 341 


47, . 912 
410, 520 


9, 916, 511 


2, 699, 766 
5, 284, 978 
2, 084, 488 
2, 000, 636 


1, 459, 525 
3, 480, 890 

776,281 
4, 446, 837 


284, 433 


450. 145 

1, 603, 92 
25, 745, 717 
293, 443 

3, 604, 11? 
153, VE 
403,317 
379, 133 
25, 564, . 
887, 261 
273. 718 
741, 30i 


1, 371, 969 


4, 656, 129 


210, 649 

7, 387, 384 
1, 524, 05 
24, 393, 383 


5, 172, 858 


67,157,102 


1, 449, $35 
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TABLE 62.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, 1964, as reported by mine operators—Continued 


COAL—BITUMINOUS AND LIGNITE 


By State Total for 
Route State (net tons) route 
(net tons) 
RAILROAD—continued 
le AAA m Washington 18, 696 18, 696 
Ind ana v APER 677, 393 
: JJ IS RA 4, 081, 534 
Pennsylvania. ore EE 21, 237, 129 26, 016, 556 
West Virginia 20, 
Pittsburg & Shawmut........ e c < c c c e e ee e Peunsylvania..............- 2, 053, 208 2, 053, 208 
Pittsburgh & Lake Erie ᷓ ꝶ:: ;ö˙ 1. 167, 730 1, 167, 730 
Pittsburgh & West Virginia A EES 945, 554 945, 
Alabania.... .. .. . . . e e e 629, 047 
St. Lois San Francisco wn 920 912 1. 304, 858 
. Oklahoma. 437, 256 
A AAN North Dakota (lignite) 263, 066 263, 066 
Alabama 3, 058. 555 
Indian 97, 706 
ee... 8 Kentucky_._.--------2---- 728, 931 6, 038, 926 
Tennessee 1, 723, 136 
Virginia. 430, 598 
Southern Iowa: OW EE 8, 510 8,510 
KEE EE Tennessee 765, 206 765, 206 
Tennessee Central... %% ! 527. 162 527, 162 
Tennessee Coal, Iron and Railroad Co Alabama ...... 2 213, 023 2 213, 023 
Toledo, Peoria & Western Illinois. ( cst pe 543, 202 543, 202 
E (Wyoming LLL) 705% 1223.44 
WAN fete) nd aspa !!! | VCC 657. 332 657, 332 
%%%; EEN 65,041 
Wabash 1 ico I TE SERIE 478, 285 ) 543, 326 
Western Allegheny Pennsylvania 83, 519 83, 519 
. Marylin e eee ee e e 619, 573 
Western Maryland Pennsylvania............... 204, 118 5, 473,679 
West Vireinia............... 4, 619, 988 
Woodward Iron Company Alabama 1, 106, 552 1, 106, 552 
Youngstown & Southern e RADA 1 525 ) 62,140 
Total railroad shipment s 349, 376, 699 349, 376, 699 
WATERWAY 
Allegheny Biver... Pennsylvania 1. 609, 345 1. 609. 345 
Black Warrior River Alabama 2. 102. 503 2. 102, 503 
Conemaugh River Pennsylvania 223, 746 223, 746 
een v.c edidi Kentucky................... 10,354, 576 10, 354, 576 
Quyandot River West Virginia 14, 363 14. 363 
Minois River. cle ota See Hines 3. 245, 151 3. 245, 151 
Rana RACER O West Virginia 5. 350, 062 5, 350, 062 
Kentucky River Kentucky 4. 707 4, 707 
' » Pennsylvania. .............. 17, 871, 508 
Monongahela River Denn Virginia 6. 545. 544 24, 417, 052 
IE EE 447, 392 
: Indiana 1, 793, 774 
A A see Rente 4. 444. 264 11, 479, 862 
[O ¿Saa Atun anza En 3, 845, 365 
ce Virginia 949, Gë 
" Alabama. RN, 4“ 
Tennessee Rivee rr enn A 458, 808 ) 647, 262 
Total waterway ship ments. 59, 348, 629 59, 348, 629 


Total loaded at mines for shipment by 
. Fallroads and waterways.............. eke Oe pum 
Shipped by truck from mine to final destina- 
ion 


— o e mm ewer ee mm mm e mm mm mm e x ——lL—L——!H „„ 


408, 725, 328 


65, 532, 391 
12, 740, 233 


408, 725, 328 


65. 532, 391 
12, 740. 233 


456, 997, 952 


Includes coal used at mine for power and heat, made into bechive coke at mine, used by mine employees, 
used for all other purposes at mine, and transported from inince to point of use by conveyor, tram, or pipeline. 
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CONSUMPTION 


The statisties on consumption of bituminous coal and lignite, b 
major consumer classes, are based upon complete cover of a 
consumers in each class except “Other manufacturing and raihine 
industries" and “Retail deliveries to other consumers." "The figures 
for both categories are based upon a monthly sample approximating 
35 percent coverage. À new benchmark representing complete 
coverage for “Other manufacturing and mining industries" was 
established for 1954, based upon data from the Census of Manufac- 
tures and the Census of Mineral Industries. The new benchmark for 
“Retail deliveries to other consumers" for 1954 represents the residual 
tonnage not otherwise accounted tor, and includes some coal shipped 
by truck from mine to final destination. 

Data for each month are determined by matching plants reporting 
for the latest month with identical plants reporting the preceding 
month, calculating the percentage change from the previous month, 
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Figure 14.—Percentage of total consumption of bituminous coal and lignite, 
by consumer class, and retail deliveries in the United States, 1955-64 
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COAL—BITUMINOUS AND LIGNITE 
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TABLE 63.— Consumption of bituminous coal and lignite, by consumer class, with 
retail deliveries in the United Sta 
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See footnotes at end of table. 
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TABLE 63.—Consumption of bituminous coal and lignite, by consumer class, vith 
retail deliveries in the United States—Continued 
(Thousand net tons) 


Manufacturing and mining industries 


Bunker, Retail 
Electric | lake Rail- Other deliv- | Total 
Year and power | vessel | roads Steel manu- | eries to | of 
month utilities | and (class |Beehive| Oven and [Cement ſacturing other | classes 
foreign *| Di coke coke ¡| rolling | mills and con- {shown' 
plants | plants | mills * mining |sumers! 
indus- 
tries ! 
1964: 

January..... 20, 389 1 (5) 140 | 6,657 817 617 8, 188 298} 33,7 
February...| 18,732 1 (5) 135 | 6,412 77 619 7, 590 2,495 | 35,41 
March....... 18, 465 5 (f) 154 | 6,868 764 683 7, ^36 1,872 5 M. 
April 16, 666 56 (8) 151 | 6,901 654 686 6, 918 1,030 | 33.0 
May 16. 757 103 (5 155 7, 389 542 7. 6, 517 518 32.707 
June 17, 997 91 133 7. 221 488 721 6, 009 552 BVB. 
July......... 18, 704 19 d 114 | 7,337 474 758 5, 558 655 | 379 
August...... 18, 685 88 ($ 156 7,308 462 775 6, 050 1,066 | 3462» 
September..| 18,013 92 (8) 182 7,311 479 732 6, 171 1,501 | 34,481 
October 18, 682 94 (9) 210 7,777 567 7 7,152 2,190 | 37, 458 
November 18, 678 80 (8) 233 | 7,646 623 782 7, 080 1,851 | 36,93 
December...| 21,174 21 (8) 262 | 7,905 7 814 8, 029 2,906 | 41,59 
Total. 223, 032 711 (8) 2,025 | 86,732 | 7,394 | 8,679 | 82,928 | 19,615 | 431,116 


! Federal Power Commission. 

3 Bureau of the Census, U.S. Department of Commerce, Ore and Coal Exchange. 

3 Association of American Railroads. Represents consumption of bituminous coal and lignite for all uses, 
including locomotive, powerhouse, shop, and station fuel. 

4 Estimates based upon reports collected from a selected list of representative steel and rolling mills. 

$ Estimates based upon reports collected from a selected list of representative manufacturing plants. 

* Estimates based upon reports collected from a selected list of representative retailers. Includes some cosl 
shipned by truck from mine to final destination. 

7 The total classes shown approximates total consumption. The calculation of consumption from produe- 
tion, imports, exports, and changes in stocks is not as accurate as the “Total of classes shown" becsuse 
certain significant items of stocks are not included In year-end stocks. These items are: Stocks on Lake and 
Tidewater decks, stocks at other intermediate storage piles between mine aud consumer, and coal in transit, 

! Canvass discontinued. 


3 ?!! ————— Si utut = „ 


/ 


Coal consumption 


ES 


— | 


POUNDS PER KILOWATT - HOUR 


0 
920 1925 (930 935 1940 1945 1950 1955 580 1965 97 


FiGURE 15.— Trend in fuel economy at electric-utility powerplants in th 
United States, 1920-64. 
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TABLE 64.—Fuel economy in consumption of coal at electric-utility powerplants 
in the United States 


Coal con- Index Coalcon-| Index Coal con- | Index 
numbers sumed numbers sumed numbers 
Year kilo- | based on Year per kilo- | based on Year per kilo- | based on 
watt-hour| 1919 as watt-hour| 1919 as watt-hour| 1919 as 
100 (pounds) 100 (pounds) 1 

1919... 3.20 100.0 || 1935. ...... 1. 44 45.0 || 1951... .... 1. 14 35.6 

19... .. ` 3. 00 93.8 || 1936. ...... 1. 44 45.0 || 19652... 1. 10 34.4 

191....... 2. 70 84. 41937. 1.44 45.0 || 1953. _.... 1. 06 33.1 

192. ...... 2. 50 78.1 || 1938_______ L 40 43.8 || 1954. _.... . 99 30. 9 

193... .... 2. 40 75.0 || 1939. . ____ 1. 38 43. 11955. . 95 29.7 

194. _ 2. 20 68.8 || 1940... .... 1. 34 41.9 || 1956... .... .94 29. 4 

1925 2. 00 62.5 1941. 1. 34 41.9 || 1957. — .93 29.1 

1926. ...... 1. 90 59.4 || 1942. ...... 1. 30 40.6 || 1958. ___.. .90 28.1 

II. 1.82 56.9 || 1943... ` 1.30 40.6 || 1959. -..... . 89 27.8 

1028... 1.73 64.1 || 1944. 1. 29 40. 3 || 1960 .... . 88 27.5 

1922... 1. 66 51.9 1945 1. 30 40. 61961. . 86 26. 9 

1990. .. .... 1. 60 50.0 || 1946. ...... 1. 29 40.3 || 1962. -_...-. . 86 26.9 

1991. ..... 1.52 47.5 || 1947. 1.31 40.9 || 1963. ....-. . 86 26. 9 

1932... .... 1.49 46.6 || 1948___ _.__ 1.30 40.6 || 1964... `` . 86 26. 9 
IRI... 1. 46 45.6 || 1919. .._.. 1.24 38. 8 
1994. -.. 1.45 45.3 || 1950. ...... 1.19 37.2 


DISTRIBUTION OF BITUMINOUS COAL AND LIGNITE 


Tables 65, 66, and 67 summarize the distribution of bituminous coal 
and lignite 1n 1964 for types of consumer use by methods of trans- 
portation, by coal-producing districts of origin, by geographic divi- 
sions, and by States of destination. "This shows the participation of 
the bituminous coal and lignite industry in various energy markets of 
the Nation, both locally and nationally, and also provides benchmarks 
for special studies and analyses of the many factors that influence coal 
Dk e and its utilization in the highly competitive energy 
market. 


189-780—66———10 
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TABLE 65.—Distribution of bituminous coal and lignite, 1964, by method of 
movement and consumer use 


(Thousand net tons) 
Used at 
Electric Coke and Retail Railroad | mines 
Shipments utilities |gas plants) dealers |All others| fuel Kee 
em- 
ployees 


Total shipments to all destinations in the 
United States, Canada, and Mexico, by 
all methods of movements and con- 
sumer use, and overseas exports ........| 229,392 95, 631 22,911 | 100,249 1, 437 1, 966 


Shipments to all destinations in the 
nited States, Canada, and Mexico by 
specific method of movement and con- 


sumer use: 
Method of movement: 
AUT ee 112, 646 44, 627 14, 903 82, 240 |- ( 
River and ex- river ,5 28, 301 762 v. AA 
Great Lakes 1 LL — — - 15, 066 3, 265 12,842 |... L — — ma an 
Tidewater 2 ooo=o===- 15,577 6, 209 101 8800 ͤ Seer 
RX TO cler ae nier s T 957 8, 880 16,768]. —— Loue 
Tramway, conveyor, and private 
EE 11, 404 471 |---—-——- 145 H SA 
Method of movement and/or con- 
sumer uses unknown... oer TT 1, 437 1, 966 
Tota], ul ³ A 229, 392 96, 631 22,911 | 100,249 1, 437 1, 956 
Canadian} U. 
Great Great et 


Total shipments to all destinations in the 
United States, Canada, and Mexico, by 
all methods of movements and con- 
sumer use, and overseas exports .. -. - 836 —327 9 33, 733 —302 485, 465 


Shipments to all destinations in the 
nited States, Canada, and Mexico by 
specific method of movement and con- 


sumer use: 
Method of movement: 
E E ST AEREA AA A 8 234, 416 
River and ex-river..- -- —— -- =- =- — AAA . . IA 86, 
Great Dakeg1 ===> GE a a aa 51, 382 
Fee A T A A 3 23, 773 
% ³% ůk der.. em nece | ee 8 40, 553 
Tramway, conveyor, and private 
Failrogd AAA AA A A = Z. WEE 12, 020 
Method of movement and/or con- 
sumer uses unknown. 836 —327 9 33, 733 —362 87,282 
"Voted zi L T Z Ta 836 —327 9 33, 733 —362 485, 465 


1 Excludes shipments to Canadian Great Lakes commercial docks and U.8. dock storage for which 
consumer uses are not available; however, includes vessel fuel, the destinations of which are not available. 

2 Excludes overseas exports and U.S. tidewater dock storage for which consumer uses are not available, 
however, includes bunker fuel, the destinations of which are not available. 

3 Consumer use unknown. 

4 Excludes Canada; consumer use unknown. 
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TABLE 68.— Distribution of bituminous coal and lignite, 1964, by district of origin 


and consumer use 


(Thousand net tons) 
Electric Coke andi Retail Railroad 
District of origin 1 utilities gas plants] dealers All others} fuel 

8, 139 186 

7, 633 16 

8, 108 101 

11, 877 240 

3, 191 90 

30, 778 221 

4, 299 68 

15, 656 279 

5, 045 128 
261 lL... 

854 1 
64 |.......... 

1,021 5 
171 EE 
268 AM 
48 |.......... 

658 53 

1, 023 5 

645 39 

510 5 


— — ee È rinn ——2— 


Great Great U.8. Net 
District of origin 1 Lakes Lakes |tidewater| Overseas change 
commer-| dock dock | exports *| in mine 
cial storage 3 | storage 3 inventory 
docks 3 
ö O T 19 —18 —2 1,773 57 
EE, d E WE 8 —157 
sand 6 1 a Syn ee 77 46 8 1, 690 87 
EEN 130 AAA PR —27 
VVV... 8 112 —37 1 14. 401 —114 
EEN 498 —232 7 15, 869 — 185 
))) A A Nt es EE EE —138 
¡EA pO ariel EEN S eda EEN SEENEN —4 
ncs EE ³ðQeAA e E, . 8 4 
JJ 2 88 104 
nuc S S uu ccce EE 9 
| cM sns s um wi MM C —3 
p AO ANA A MORE MO Ee, 8 —1 
e . Ve ACES Waaay sa = 
. T el NUR n 
)J) y ⁵ꝙ UE MN RES —20 
JJ) ⁰yꝙydd ß yd m ß Riy Ee 1 
J CIRCUM GE EE Ml pa EE 
Total 836 —827 9 83, 733 — 362 


——— — e 


— 


ED 
— 


Total 


! Producing districts are defined in: Bureau of Mines. Bituminous Coal and Lignite Distribution Cal- 


endar Year 1964. Mineral Industry Survey, March, 1965, 21 pp. 
2 Excludes Texas. 
3 umer use unknown. 
‘Excludes Canada; consumer use unknown. 
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TABLE 67.—Distribution of bituminous coal and lignite, 1964, by destination and 
consumer use 


(Thousand net tons) 


Electric Coke Retail All 


Destination Total utilities | and gas | dealers | others 
plants 
New England: 
Nns huesos... 4.160 3,426 l... 160 5í4 
ei 8 4, 767 3, 985 476 26 28) 
Maine, New Hampshire, Vermont, and Rhode 
Island EE ENEE 1, 080 789 |.......... 60 231 
Middle Atlantic: 
NUWCYDERS 2222 ie tuna lam u 8 25, 932 12, 880 5,724 307 1, 021 
New H EE 7,520 5,729 350 26 1, 21 
VVT 56, 092 19, 830 26, 030 812 10,014 
East North Central: 
CC;Ü·Ü— ⁵ ⁵ð EE 51. 092 23, 769 10, 462 2, 503 14, 358 
Hils é 35, SSD 17, 019 11, 856 1,361 5, t9 
O AE Pee ays reese y 8 4], 406 22, 995 3, 309 4, 509 10, 353 
Meiitĩ§ĩ?ĩê ]7;rf ] w m ee ees 30, 936 14, 690 5, 309 1.771 9, 150 
A ENEE 13, 925 6, 603 417 2, 076 4,702 
West North Central: 
Minnesota... conve oe K 8 7,077 3, 849 1, 031 581 1,616 
1/%ôööÄöĩ%̃b¹ i et ene wee LU ILE EE 4, 549 2.319 L 548 1, %2 
A A A A ³ Aa 8 8. 154 5,418 158 457 2,121 
North Dakota and South Dakota 2,191 1,304 l. 451 4 
Nebraska and Kansaas s. 1, 647 S 112 610 
South Atlantic: : 
Delaware and Miarviand., Llc cc... 12, 317 5,776 5, 022 354 1,15 
District of Columbia. 2 tts Ke Y A 136 115 
e EE 13,197 7,824 126 1,075 4,739 
Woest e - ........... 15, 205 7,627 5, 096 258 5,24 
North Carolina. ade 11,505 8, 1777 746 2,35 
South Carolina... 8 4,401 2,6)1 l 3u2 1,43 
Georgia and Florida h...... 6, 923 0,032 I. ness 255 6⁰⁰ 
East South Central: 
Kentucky —mNMNMN[ͤ SI dun te 16, 148 11,181 1, S66 645 2, 456 
dE o A naana 14, U75 11, 070 153 735 2,14 
Alabama and Mississippi..........----.--------- 19, 026 12, 000 6, 458 106 1,00 
West South Central: 
" Arkansas, Louisiana, Oklahoma, and Texas 1, 099 18 866 31 184 
ountain: 
e EE 3,877 1, 932 1, 105 333 507 
LE EE 2, 706 410 1, 090 232 34 
Montana and Idaho LLL . lesse... 1, 190 294 LL... 478 415 
EEN 1, 936 ¡a AAA 50 1-4 
%öĩÄĩÄ˙ð;f ⁵ '. sae cd decane 2, 169 2 116 L. 15 š 
Arizona and Nevada 577 4599 $1 67 
Pacitic: : 
Washington and Oregon re AA A 278 4% 
SA EE 2,015 l. 1,976 8 d 
IIE (v0 v A 542 354 HERUM 44 444 
Cn ⁵ ð ⁰⁰y ̃ ᷣ v 13.22 3,175 5, 547 552 3, 454 
B L A EE Z A ARA 
Destinations not revealable—nr- .-......-.... 1, 496 307 604 35 Aal 


Destinations and/or consumer uses not available: 
Great Likes movement: 


Canadian commercial docks................... % ͤ:ök-x MA 
RN EE I/ ³ E 
U.S. doek Storage xo SJ 8 
Tidewater movement: 
Overseas exports (except Canada % E GE, 8 
Rinke 2. oe aio De Ir AAA Susa oas 
U.S. dock storage JJ! EEN ANDER 
Railroad fuel: 
U.S. companies... II/ 8 
Canadian companies 1 III ↄ ↄ § ĩð v 8 
Coal used at mines and sales to employees ͤU h A 8 
Net change in mine inventory Jd¹w EE Muere 
2222!!! 8 
Totülce 8 A A |... ss... VE 


1 Excludes vessel fuel and bunker fuel, the destinations of which are not available. 
3 A considerable block of tonnage is included under “Destinations not revealable.” 
3 Excludes shipments to Canadían Great Lakes commercial docks and Canadian railroad companies. 
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Table 68 shows, on & comparative basis, the total tons shipped to 
all types of consumers from 1959 through 1964, and what percentage 
of total shipments during each year moved to each geographic region 
and State. From these data one can readily determine the size of the 
total market, the relative position of regional and State markets in 
relation to the whole, and the trend of shipments to these markets 
from year to year. "The regional and State data reported in this table 
exclude shipments for United States railroad fuel, vessel fuel, bunker 
fuel, coal used at mines and sales to employees, overseas exports, and 
net change in mine inventory, because the ultimate destinations of 
these tonnages are not available. "This information, where available, 
is shown in totals at the end of the table. 

Table 69 shows the quantitative changes in total tons shipped, 
expressed in indexes, that took place throughout the country, by 
geographic division, State of destination, and consumer use, for the 
years 1957 and 1960 through 1964. The year 1957 is used as the 
base year, representing 100. For example, the total shipments of 
bituminous coal and lignite in the United States in 1957 amounted to 
493,895,000 tons. This sum represents 100. "Total shipments in 
1960 represented only 84.3 percent of the 1957 level, while in 1961 
total shipments compared with 1957 figures amounted to 81.6 percent. 
In 1964 they represented 98.3 percent. 

To indicate the size of the bituminous coal and lignite market, 
quantitatively, in each geographic division, State, and consumer use 
category, the 1957 total tons shipped are shown in the table in lieu 
of the index numbers of 100 which each tonnage figure represents 
(except those otherwise noted). 

These distribution data are based on reports submitted to the 
Dureau of Mines voluntarily by producers, sales agents, distributors, 
and wholesalers who normally produce or sell 100,000 tons or more 
annually. 'The unprecedented cooperation of these respondents 
resulted in their reporting about 94 percent of all coal produced or 
shipped. To account for total industry shipments, estimates for the 
remaining shipments are included, based on data from coal trade 
and other reliable coal statistical reporting agencies. 

Details of the bituminous coal and lignite distribution for 1964 are 
presented in a Bureau of Mines report.“ 


Bureau of Mines. Bituminous Coal and Lignite Distribution Calendar Year 1964. Mineral Industry 
Surveys, March 1965, 21 pp. 
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TABLE 69.—The chang:ng levels of bituminous coal and lignite markets—inderes 
of physical volumes si:pped to markets. 1957 and 1960-64, by geographic 
division, State of desunanon. and consumer use. 


Indiana 


Geographic divisor. State of destination, aud 


Cco:u5uiner use 


d Ke E EE 


Erect EE EE EE 
LS E e A888 
KEES GE 
Al others includes vesse) aud burke inel... 


HAT) fue; CCC 
Cual. 31a! Great Luk: Mtr. docks COL- 
SUMET use not Ni 


U.S. Great Likes auck sturage consumer use 
Ot EB d 

U.S.tidewater dock storuge consumer ust not 
E111 ö C—e]ꝗñ́y n 

Coal used st mines and sales to enm pioyees.... 


| 


Net change n mine Ert x ee i 


Overseas exports  exciudes Cansda—ton- 
sumer use LOL BV GUE. ͤ oe Saas 


Ne oe es ðj %ð2ß ð d 


Pire Gres... 
Coke ang gas EE e a Tr EE EXER SP RI 
Keta Genter se oh eed oie 88 
Athers a 


Pee trie ut AAA ee E 
Cost and gas plant eue K 
Het a S T cT 
AH FFF 


C·ĩßÜʒ³᷑ IA ĩ ⁰⁰yd 


Beeren 8 
Coke aid d E 
Retail dealer .. 


Coke and gas plants 
Retail dealers ocios eee ee. 
POCO EE 
NOW A AA i taana 


Coke and gas plants 
Reiter AA 
Ai; ae 
Penas ivan RN ros 
Electric utilities._____._ ñ 
Coke and gas plants 
Retail dealers. 0 ð2zꝛ] ð⁊ 


Coke and gas plants 
Nr.. 8 


——j - ———ẽ PP pn mm e W e P — 


Coke and gas plantnsqQOss 
Retail dealees‚ .. .. SNE 
KR ET EE 


——ö—ũd.ẽů— odI . — cm e m —̃ẽ ⁵ꝗ ̃ —— — 2 
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Electric utilities... s aa sso mmn 
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/ ˙ AAA as Susa ccs 


See footnotes at end of table. 
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TABLE 69.— The changing levels of bituminous coal and lignite markets—indexes 
of physical volumes shipped to markets, 1957 and 1960-64, by geographic 
division, State of destination, and consumer use—Continued 


1957 Index 1957=100 (except where noted) 
Geographic division, State of destination, and (thou- 
consumer use sand 
tons) 
East North Central—Continued 

Nie 8 26. 255 95. 5 92. 7 103. 8 113. 8 117. 8 
Electric utilities. 2... 2... 22 2.2 2 ll lll... 9. 839 103. 6 101.6 124.8 135.0 119.3 
Coreana rr 4,877 92.6 84.5 S7.1 85.7 108. 9 
Rer s R ceo See I Foose 3, 368 73.0 74.6 70.0 64.0 52.6 
SI OC TE 8,171 06.8 94.2 102.5 114.3 112.2 
Nö A ³²i v eie A 11. 174 111.3 112.6 113. 9 117.5 124. 6 
E cetrie nie A 4, 067 103. 7 101. 6 108.1 122.6 134.1 
Coke and gas plants SOS 00. 9 02.4 52.9 60.9 | 74.7 
Riener. 8 1,457 194. 2 209.0 1*9. 8 166.0 ! 142.5 
.. ͤ DRM 4,192 98.3 9s.8 | 102.5] 103.1 | 113.8 
N!!! 8 3 20, 824 105. 4 100.5 108, 1 111.6 ! 114.9 
Electric utilities 2 8.27 127. 3 123.9 147.6 ! 159.2, 166.9 
Coke and was Dinant. L58 | 623| 390} 50.6 51.1 | 78.3 
Retail dealer ss. PFF 4. 079 101. 1 89. 5 799! 63.8 53. 4 
) 16,949 100.2] 92.4 903! 96.2 96.9 
MBI ⁵ðD ü ðͤ u s 5. 332 119. 6 110. 5 10%. 2 115.2 132. 7 
Electric utilitieůꝶůlLUk n 1,510 162.9 154. 5 109. 0 | 176.7 | 212.7 
Coke and gas 1, 206 60. 6 43.2 52.4 55.0 85. 5 
Retail dealers? ll EL 553 176.1 174.7 131. 5 122.1 105.1 
Mine. a a S 1,76 97.7 90. 0 76.7 91.1 91.7 
7777 E E E T A 88 34,878 101.4 91.0 103.5 105.1 99.4 
Electric utilities gZZ—Z•— .. 1. 840 111.6 100. 6 127.1 137.3 125.6 
Retail lealers.___._.._...... 2... mem E Rot iac 1,254 74.9 63. 2 63. 9 56. 9 43.7 
ERO ae L uu p A E SR 11,775 109 5 100. 7 106. 8 113.7 111.5 
NICE A he aaa E OA 6, 862 106. 1 99.8 112.0 115.1 TIS. 1 
Ewetric utilities. 2. occ 2, 605 155.1 142.2 176.2 200. 2 208.0 
Coke and ze plants nee 312 6. 6 22.8 43.6 30.2 50.6 
CCC 1. 495 81. 8 08. 3 61.7 36. 30. 6 
All others... C 2.450 91. 6 83. 7 83.1 82.8 86. 6 
North Dakota and South Dakota. -...-..--..--. 2, 416 101. 5 100. 4 Us. 9 87.5 90.7 
Electric utilities e 1, 378 91.1 90.3 103.7 80.5 94.6 
FFII! Am 8 517 135.4 126. 5 115. 6 101.4 93.0 
r 521 05.4 77.2 66.8 68.3 77.9 
Nebraska und Kansas. 2... s 1.336 113.6 Ha 7 22.0 125.2 123.3 
Electric rides ` eegne emer E LIES 654 100. 3 3.6 124.3 156.2 144.8 
Retail de ers CC 260 111.2 75.4 75.8 56.9 43.1 
AR dinde NR IEEE 437 125.9 135.9 146.2 154.0 139. 6 
A ffn 8 52,560 | 100.0 | 105.2 110.1 121.4 122 1 
Electric utilities... ooo 22 51 ]22.1 134. 0 143. 6 161.7 174.0 
Coke and gas plants. 11, 321 74.6 73.4 73.5 79.6 90.5 
Reit 4, 165 77.9 66.3 70.0 67.2 66.3 
rr Ee 14,223 93.0 95. 6 100. 5 109. 9 110.7 
Delaware and Maryland. 28, 10, 37^ 87.2 90. 3 95.4 105. 9 118. 9 
Eletric ite A et 3, 000 125.4 137.6 144.2 167.3 192.5 
Coke and gus plant. 5,414 76.6 10.3 82. 6 81.5 92.8 
Rall bk ³ðVç d 420 55. 0 51.0 56.9 80.2 84.3 
r 0 1, 524 58. 4 57. 6 55. 6 78. 9 76. 4 
Distric: of Columbia.. 1, 097 01.3 88.2 74.1165. 5 458.2 
Lë leng eS EE 609 70.1 67.7 2.5 59.1 61.4 
Rll! 2... 2... ............. 188 73. 4 77.1 78.7 80.3 72.3 
T Al! OLES E ou cce dei da 88 300 145. 7 137.0 115.0 | 469.0 442.7 
I/ —-᷑b 10, 553 110. 7 117.0 121. 5 126. 2 130. 6 
Electric utilitſe s. 4, 135 135.2 151.2 162.2 166.9 176. 4 
Coke and gas plants. 165 | 101.8 46.7 19.4 30. 3 76.4 
Retail deers. rc eo e wi be 1, 756 75.5 64.5 2.6 59.3 61.4 
. All others JJ cU re i EEE 3 4. 197 96. 7 105. 5 107.1 115.1 113 4 
West Virginia. ................. ............ 15.771 87.4 93. 0 96. 8 106. 2 115.4 
Electric utilities zr . 6, 290 94.8 103.2 111.2 114.2 121.3 
Coke and eas plant 5, 742 71.8 71.4 66. 4 79.2 88. 7 
Retail denler sss. NN 302 83. 1 82.8 112.9 94. 0 85.4 
; PO OURS ated hr d s pu d L a 3, 437 100. 0 111.1 119.9 137.5 152.0 
North Carolina 8,716 99. 4 106. 6 114. 5 128. 4 133. 0 
Electric utilities. 2.2.2222 22222 ee. 4, 953 108. 1 123.0 135. 4 160. 0 171.4 
Retail dealers 1, 248 82.3 60.8 10. 6 03.9 59.8 
Mert elit it 2,515 90. 9 94.2 95.1 98.0 93. 9 
South Carolina... EE 3,050 | 117.7 | 124.6] 128.6] 145.6 144.3 
Electric RE e rte dadas 856 | 192.5 | 222.8] 236.8 | 289.0 303. 9 
Retail denlerss s 21 107. 5 81.1 90.0 91.0 94.1 
A EEN 1,573 85.3 86.7 85.7 89.5 80. 0 
Georgia and Florida... cce c 25 e ee caras 3,015 | 159.0] 162.5] 172.4] 213.5] 229.6 
Eeetrie utilitieg. cecus d NNN ES 2,108 | 184.1] 193.8 | 207.8 | 266.4 286.1 
/ ⁰ A A mt 8 
CCC ... 530 74. 5 59. 4 63.4 56.4 53.8 
AA l. ll C iue 77 137. 1 132.1 127.9 138. 2 160.7 


See footnotes at end of table. 


146 MINERALS YEARBOOK, 1964 


TABLE 69.—The changing levels of bituminous coal and lignite markets—indexes 
of physical volumes shipped to markets, 1957 and 1960—64, by geographic 
division, State of destination, and consumer use—Continued 


1957 Index 1957 «100 (except where noted) 
Geographic division, State of destination, and (thou- 
consumer use sand 
tons) 1960 1961 


1962 
East South Central... c e a a 96.0 94. 2 36.5 | 109.6 115.2 
Electric utilities 23,572 | 1126| 115.0] 122.4 | 137.6 145.3 
e and gas plants 10, 380 80.8 69.8 70. 3 73.6 81.7 
Retail dealer 2, 494 78. 5 74.7 72. 6 80. 2 62 1 
All others U ... .. ... ....... llle cle lc. 6, 837 68.3 66. 6 69.3 78.1 81.5 
Kentucky: ͥr² 8 11. 167 100. 9 101. 5 106. 3 138. 4 144 6 
Electric utilitles............ 2 2 a a ll. 6, 758 107. 6 108. 1 117.8 154.4 165. 4 
Coke and gas plants 1, 683 87.6 91.0 83.8 | 111.5 110.9 
Retail dealers. 83.8 99.6 77.2 95.3 77.3 
All others I U U ..... Lc lee LLL Lee cler 1, 892 96. 3 88.3 98. 4 123. 9 129. 8 
EE 15, 104 97.9 90.0 93.5 99.0 93. 2 
Electric utilities 9, 876 119. 2 107.2 112. 8 119.4 112.1 
oke vom Plants: ANDE 258 73. 6 89.9 96.5 84.5 59.3 
Retail dealer ne 1. 206 81. 0 60. 4 71.6 72.1 61.2 
WR AT 8 8, 764 49.0 51.4 49. 5 55.0 56.2 
Alabama and Mississippi....................... 17, 012 91.9 93.1 98.3 100. 0 115.4 
Electric utilities 6, 938 107.9 133. 0 140. 7 147.1 173. 0 
Coke and gas plant 8, 439 79.7 64.9 66. 8 65.7 76. 5 
Retail dealers 454 62.3 43. 0 66. 5 73.8 36. 6 
A EE 1, 181 85. 0 80. 0 85.8 78. 6 84. 8 
West South Central: Arkansas, Louisiana, Okla- 
homa, and Texas 1, 868 50. 6 42.9 44.9 42.9 8 
Electric utilities v 65 . 0 . 0 0 1000 78. 0 
Coke and gas plant 1, 050 67.3 49.0 61.5 58.7 82. 5 
Retail dealer. 161 44.1 28. 0 28. 6 23. 0 19.3 
ii O 592 56.8 4L 0 24.8 22.3 311 
E EE ee 8, 779 97.2 101.7 101.4 123. 8 141.9 
Electric utilities 1,437 | 193.5] 237.1 | 263.6 | 405.8 485. 0 
oke and gas plants 3. 772 80. 9 76. 5 60. 9 85. 3 74.1 
Retail dealer 1. 350 86. 4 82.7 88.4 83.1 86.3 
TAIRA i o ee ³ù ] aes d DLE 2, 220 69.3 68. 6 73. 0 63.2 08. 7 
Colorado... ood ve piu Que a rec cea eic E 8, 264 88.4 99.3| 1023| 1150 118 8 
Electric utilities 687 177.1 206.1 227.4 | 204.3 281.2 
Coke and gas pnlantg. .................-.-....- 1, 324 64.6 75.4 70.4 85. 6 83.5 
tail dealer 326 81.3 85.9 | 1000 87.7 102 1 
Anode. e 927 59.3 59. 9 86.1 55.7 54.7 
eee sete ae ce eee ⁵ ⁵ 3, 748 90. 1 81.3 64.5 62.3 72.2 
Electric utilities 367 | 137.6] 1504| 124.0 1188 11L7 
oke and gas plants 2, 448 89. 7 77.1 55.8 54. 4 00 
Retail dealers. .......... 2 2 2 ccc LLL lll. 334 76.9 76.1 81.7 78.1 68. 5 
Po Era 599 70.1 59.3 54.1 63. 9 62.4 
Montana and Idaho... 923 | 103.1 | 113.2 | 120.0] 115.5 128.9 
Electric utilities $... ll 1 105. 6 149. 2 164.8 160. 3 164 2 
Retail dealers 593 87.5 80. 6 80. 9 80.8 80.6 
Altherr ee 329 74. 2 91.2 101. 2 91.2 187.1 
e ee 607 165.7 | 2188 | 238.9 | 325.7 318.9 
lectric utilities 340 | 245.6 | 336,2 | 326.8 | 5203 518 2 
tail dealer 61 06. 7 91.8 98. 4 86.9 82.0 
Ahe .......................... 206 54.4 62.6 129. 6 75.2 60.2 
New Medien? 92 15.1 12.2 9.5 100. 0 191 6 
Electric utilities 79 37 2.7 3.0 28! 100.0 195. 0 
Retail dealers. es le 12 | 358.3 | 291.7 | 250.0 183.3 150 0 
Allothers._.......... IA 43 230. 2 102. 8 109. 3 58.1 81.4 
Arizona and Nevada 145 98. 6 91. 7 336. 6 387.6 397.9 
Electric utilities l/ 5 1. 5 . 9 100. 0 131. 0 136 1 
Retail dealers 24 | 1000 70.8 | 1000] 158.3 225. 0 
A AI NOE RN 116 98. 3 97.4 111.2 73.3 57.8 
EE 8, 142 72.3 | 1006 76.1 80.1 88.8 
Electric utilities. 2.2 cll c LL LL c.r 4 .0 .0 .0 .0 H 
Coke and gas plants 1,708 75.3 | 1242 80.9 96.8 | 1157 
Retail dealers 877 95.0| 106.9 71.7 72.4 75,9 
AN Others A e 22 1, 053 59. 5 60. 6 68. 0 56.2 80.0 
Washington and Oregon 1,324 720| 749| 728 62.5 58.5 
Electric utilities 3 .0 .0 .0 .0 H 
Retail dealers. 867 95.6| 108.2 78.2 73.3 7&1 
E oc ace oe eee o .. aceus 954 63.1 62.4 71.0 58.6 82. 0 
e . 1,818 | 725 1194| 784) 930) 1108 
Electric utilities .0 .0 .0 .0 .0 
Coke and gas plants 1,708 | 753| 124.2 80.9] 96.8] 1157 
Retail dealers 10 70.0] 60.0} 60.0] 400 80.0 
E s 99 2531] 43.4| 39.41 33.3 31.3 
EEN 829 | 86.9] 85.6] 107.7] 1081] 1016 
Electric utilities 470 | 857.7 43.8] 61.5| 71.8 758 
Retail dealers g 49 | 134.7 | 134.7 | 155.1] 1082 89.8 
IJJ/)§ (000 3101 78. 11 141.3! 170.31 150.3 1432 


See footnotes at end of table. 
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TABLE 69.—The changing levels of bituminous coal and lignite markets—indexes 
of physical volumes shipped to markets, 1957 and 1960-04, by geographic 
division, State of destination, and consumer use—Continued 


Geographic division, State of destination, and 


1960 1961 1962 1963 1964 
63.8 62. 5 65. 5 76.8 80.8 
30. 7 21.5 | 206.2 | 437.9 560. 0 
102.5 114.2 | 109.6 | 122.8 120.5 
81.3 75.5 74.6 94.6 6.4 
55.5 63.4 55.7 67.0 55.0 
61.6 43.6 26.1 21.3 80. 0 
6.7 5.0 6.5 4.9 6.2 
100. 0 96.5 93.0 84.2 94.7 
100. 0 96. 5 93. 0 84.2 94.7 
100. 0 83.2 80.1 97.8 108. 4 
100. 0 74.6 42.1 34.2 61.8 
Coke and gas plants 111II . 100.0 | 141.2] 172.7 | 161.0 161.5 
Retail dealers IL... e. 100. 0 69.7 342.3 32.3 35.4 
Aether VUES SS 100. 0 43.9 53. 2 133. 2 134. 1 
tions not available 
Great Lakes vessel fuel 12222. 1, 859 76.3 58.3 63.6 58.6 50.5 
Tidewater bunker fuel 12· ...... 41 9.8 7.3 29.3 43.9 41.5 
Railroad fuel, United States companies 33... _ ` 7, 607 27.6 23.2 22.4 18.9 17.2 


NA Not available. 

1 For Great Lakes dock storage the annual base period is 1959=100. The 1959 annual tonnage was 304 tons. 

! For tidewater dock storage the annual base period is 1959=100. The 1959 annual tonnage was 26 tons. 

3 District 15 shipments to Illinois included with Iowa. 

A considerable block of tonnage is included under “Destinations not revealable.”” 

! For electric utilities in Arkansas, Louisiana, Oklahoma, and Texas the annual base period is 1963 » 100. 
The 1963 tonnage shipped to electric utilities was 24,000 tons. 

$ For electric utilities in Montana and Idaho the annual base period is 1959 100. The 1959 tonnage shipped 
to electric utilities was 179,000 tons. 

! For total shipments and electric utilities to New Mexico the annual base period is 1963 100. Total ship- 
ments to New Mexico were 1,132,000 tons and for electric utilities 1,085,000 tons. 

t For electric utilities in Arizona and Nevada the annual base period is 1962-100. The 1962 annual ton- 
nage shíp to electric utilities was 335,000 tons. 

* Includes shipments to Canadian Great Lakes commercial docks and Canadian rallrond companies. 

IR Since tonnages for Mexico were first published in 1960, yearly indexes are based on 1960100. In thou- 
sands of tons, 1960 tons were total 57, all others 57. 

HN Since “Destinations not revealable'' were first published during 1960, the calendar year indexes are based 
on 1960 = 100. In thousands of tons these figures are as follows: Calendar year 1960 total not revealable 
1,380, electric utilities 497, coke and gas plants 374, retail dealers 99, all others 410. 

D Included in summary at beginning of table in all others. 

13 Included in summary at beginning of table in railroad fuel. 


RELATIVE RATE OF GROWTH OF MINERAL FUELS AND 
WATERPOWER 


Information on the trends in 5 of the various energy 
fuels and waterpower is presented in the Review of Mineral-Fuel 
Industries, 1964 Minerals Yearbook, volume 2. 


STOCKS 


The figures on stocks are based on complete coverage for all cate- 
ories except “Other manufacturing and mining industries" and 
'Retail dealer stocks." Stocks for these two categories are based on 
samples, and the statistical procedure followed is that for calculating 
total consumption. 


O 
148 | MINERALS YEARBOOK, 1964 


TABLE 70.—Stocks of bituminous coal and lignite in the hands of commercial 
consumers and in retail dealers’ yards in the United States 


Days’ supply at current rate of consumption on date of stocktaking 


Electric 
power 
utilities 


Manufacturing and mining industries 


plants 


Steel and 


rolling 
mills 


Other | Retail 
manu- dealers 


Cement | facturing 


mills 


Total 


—an C n | ES Pd —ü—äÿü—ü—ũ—k— ——2——  — I —— 


Date Total stocks 
(net tons) 
1963: 
Jan. 31.......... 63, 804, 000 
Feb. 28.......... 59, 473, 000 
Mar. 31.......... 56, 959, 000 
Apr. 30-.-....... 59, 764, 000 
May 31.......... 64, 551, 000 
June 30... 67, 638, 000 
July 31.......... 63, 318, 000 
Aug. 31.......... 67, 002, 000 
Sept. 30. 69, 388, 000 
Oct. 31.......... 72, 108, 000 
Nov. 30.......... 73, 383, 000 
Dec. 31.......... 70, 083, 000 
1904: 

Jan. 31.......... 66, 536, 000 
Feb. 29.......... 64, 430, 000 
Mar. 311 63, 041, 000 
Apr. 3902.2... 65, 043, 000 
ay 311 68, 619, 000 
June 30.......... 70, 700, 000 
July 31.......... 65, 616, 000 
Aug. 31. 67, 682, 000 
Sept. 30. 71, 892, 000 
Oct. 31.......... 75, 153, 000 
Nov. 30.......... 71, 283, 000 
Dec. 31.......... 75, 342, 000 


8888888888 


r 
00 


47 


and 
mini 
industries 
39 3 
36 2 
38 4 
44 9 
47 13 
52 20 
54 18 
55 14 
53 11 
48 12 
46 10 
40 5 
39 5 
37 4 
38 4 
43 7 
49 19 
§1 19 
53 18 
48 12 
49 9 
44 6 
45 7 
41 4 
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PRICES 


TABLE 71.—Average value per ton, f.o.b. mines, of bituminous coal and lignite 
produced in the United States, by States 


149 


| 1963 1964 
State 
Under- | Strip | Auger | Total | Under- | Strip | Auger | Total 
ground groun 

MA ool cac ere e | $7.89 | $5.67 | $7.74 | $7.38 $7.62 | $4.69 | $6.90 $6. 83 
V' f adr en 6.93 |........ 6.93 occ 6.72 EE 6.72 
Wi 7. 17 6.64 |.......- 6. 82 7.30 6. 0 7. 08 
Colorado llu uu su 6. 66 3.50 |... . ` 1. 5.93 5. 92 3.43 [e 5.38 
a A 3.63. Ls SA 3.63 o ( ance 3. 82 
IIC 3.21 3.583] uu 3. 80 3. 76 „„ 3.7 
F ² AA T Su a Q 4.07 V 3. 78 4. 00 3.71 |... `. 3. 80 
AO aa SS E 4.22 3.39 |........ 3. 50 4.09 . 3.54 
If eet es o 4.54 4.54 AS „ A ees 4.55 
Riek ! 4.27 3.14 2.99 3. 82 4.19 3.11 2.88 3.75 
Mayland. aaa aaaaaaaaaananeM 4.10 3.51 |...... 3. 73 4.24 „ 3. 97 
MS! ce ce ins 5.41 | 415| 3.15 4.16; 4.76] Ml obs. 4. 08 

Montana: I 
Bituminous. s 7.64 5.95. MEA 7.51 7.57 100 siccae 7.40 
Ie cect ey GUS 4.64 1.90 |........ 1.95 4.57 W ES 1. 95 
. Total Montana 7.360 1.94 2.82 | 7.2 | 1.90 |..... .. 1: 2. 68 
Ne Fleer 6. 02 2.29 l 2. 89 8. 89 . 3. 29 
North Dakota (lignite ) .-. 4.0 . 2.19 4.62 „ 2.15 
Ci ll Ee 4.28 3.49 3.20 3. 70 4.26 3.48 3. 23 3. 69 
Eo oon essc sue o uss 11.77 5.28 |........| 5.63 7.43 5.30 |........ 5.32 
Pennsylvania... etes 5.62 | 3.58| 3.57| 4.90 5. 75 3.62] 3.80 5. 07 
South Dakota (lignite) 3.7 MA 3:24 AA 4785 oie at 4. 85 
S 3.81 | 3.0 | 3.35| 3.71] 3.98] 3.50| 3.33 3. 19 
| (usss s sas Dia 3E GE „ A A 7.03 
LE reed mates s 4.12 285] 2.89 39% 4.01 2.85] 3.21 3. 89 
Nonton eoo m e eric 7.98 | 6.62 |... 7.26 | 8.45 |... — 8.45 
West Virrinia. ........-- cs. 4.90 357] 3.50| 459. 5.02 3.72 3.75 4. 90 
Wyoming........................ 6.17 | 3.06 onis nies 3.18 6.11 | 30114..2.... 3.15 
Total A48) | 3.57 | 3.25 | 439, 49 | 3.55 3. 35 4.45 
J yd ĩ d ĩðV e SES EA 
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TABLE 72.—Production and average value per ton, f.o.b. mines, of bituminow 
coal and lignite sold in open market and not sold in open market, 1964, by States 


Production 
Sold in open marxet on market 
Per- Per- 
Net tons centage Net tons contase 
o o 


total total 


6,553,020 | 45.4 | 7,882,434 | 54.6 $5. 71 9.8 
744,942 | 100.0 0 laaa 6. 72 6.72 
212,315 | 100.00 7.08 |........ 7.08 
3,262,155 | 74.9 | 1,093,090 | 251 5. 04 5.38 
,900 | 100. 0 .--- 3. 82 32 
55, 022, 602 | 100.0 0 l........ aal, 3.79 
15, 071, 873 99.9 2, 758 1 3. 80 39 
,214 | 100.0 |............]...-...- 8. 54 |........ 35 
: 100:0 0 4.55 4.55 
76,079,303 | 91.9 | 6,067,808 8.1 8. 55 3.7 
1,135,836 | 100.0 1... 3. 97 3.97 
, 253,430 | 100.0000 4. 08 408 
45,906 | 100.0 |........ L| Ls. 7. 40 7.40 
299, 941 | 100.0 1.95 L9 
345,847 | 100.0 laa 2.68 |........ 2.68 
2, 503, 481 87.3 375, 991 12.7 240 | 94| 32 
852 | 97.0 ,8 3.0 2.17 1.6 215 
31, 918, 655 85.5 | 5,391,722 14.5 8. 78 3.19 3.60 
1,027,996 | 100.000 , 027, 5.32 |........ 53 
Pennsylvania 46,701,758 | 61.0 | 29,829,000 | 39.0 | 76,530,758 | 4.16 5.0 
South Dakota (lignite).. 13,000 | 100.0 00 13, 000 4.85 |......-. 18 
Tennessee : 99.2 48, 370 8| 5,990,405 3. 79 353| 37 
CCC 2, 310, 752 49.0 | 2,409,091 51.0 | 4,719,843 462| 9.34 7G 
Virginia. .....---------.- 31, 439, 520 | 99.3 213, 964 .7 | 31,653,484 | 3.89 442) 39 
Washington 68, IN AAN EES 68, 058 8, 45 |........ 8.4 
West Virginia 122, 313, 617 86.5 | 19, 094, 881 13. 5 |141, 408,498 | 4.73| 6.08 4% 
1 1,565,597 | 50.5 1,535,717 49.5 3, 101, 814 1.66 263; 115 
Pots! 412,375,227 | 84.7 74,622,725 | 15.3 488, 997,962 | 411 46 


COAL—BITUMINOUS AND LIGNITE 151 


LIGNITE 


TABLE 73.—Summary of operations at lignite mines in the United States, 1964, 


by States ! 
Item Montana North South Total 
Dakota Dakota 
UNDERGROUND MINES 
Number of mines 81. . D DEE 4 
Shot from solid net tons 1,379 | 1,867 |............ 3, 246 
Cut dy machines O...- -480 L. I 
Total production. 6,859 | 1,867 |............ 7, 726 
Number of cutting machines 4 |  2|............|............ 2 
Average output per machine -net tons 2240 L e n s 2, 240 
U d production cut by machine percent... / ME 76.5 
Average value per Lon... ae $4.57| $4.62 |...........- $4. 58 
Average number of men working dally................. Wy T as 18 
Average number of days worked 140] 75 122 
Number of man-days workee 1,826) |  378|............ 2, 199 
Average tons per man per day el... 8.21 | 3501|............ 8.51 
BTRIP MINES 
Number of strip mmes 1 1 30 
O e Aras a J... ů TA SS... s... net tons. . 294, 082 | 2,634,884 13, 000 2, 941, 966 
Average value per ton ~a a a Lc cl cllc ee c LLL Ll. $1. 90 $2. 14 $4. 85 $2. 13 
Number of shovels and draglines....................... 2 46 2 50 
Average number of men working dally................. 16 275 8 299 
Average number of days worked 245 202 163 203 
Number of man-days worked 3,921 55, 426 1, 300 60, 647 
Average tons per man per day 75. 00 47.54 10. 00 48. 51 
Number of mines n aa c ell l.l . 1 84 
Production (net tons): 
Shipped (7 0e MU] "meom | 1.700 ¼ 355.750 
Viod at aipa a 300 287, 
o 13, 000 2, 949, 602 
Average value per ton_.._.........-.-..........--.-.--- $A. 85 $2. 14 
Average number of men wor daily 8 317 
Average number of days worked 163 198 
Number of man-days worked 1, 300 62, 846 
Average tons per man per day 10. 00 36. 70 
! Exclusive of Texas (lignite). 


3 Includes coal loaded at mines directly into railroad cars and hauled by trucks to railroad sidings. 
3 Includes coal used at mine for power and heat, made into beehive coke at mine, used by mine employees, 
used for all otber purposes at mine, and transported from mine to point of use by conveyor or tram. 
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FOREIGN TRADE 


Imports of bituminous coal and lignite are very small. Exports 
have been an important item of foreign trade for many years, par- 
ticularly since the close of World War Il. See figure 16. 
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Figure 16.—Exports of bituminous coal and lignite from the United States to 
Canada and Mexico and overseas, 1915-64. 


TABLE 74.— Bituminous coal! imported for consumption in the United States, by 
countries and customs districts 


(Net tons) 


Country and customs district | 1962 | 1963 1964 
Country: 
North America: 
CUM AU. pesay uu ae han oa acre E 232,417 | r 267,315 292, K. 
/ ERR ee AN OON ål 
Europe: 
, a T 13442 
United nne, y — 9 1b 
C1111! ˙¹·wim ⅛ ͤK yd y Ta c sma aa A % 
TOU EEN 232,424 | + 267,352 293, 059 
Customs district: 
a EE 20 10 10 
LC E che come ea ad Pe yuya yqa supi: 783 r 51 ĉi 
e ³¹Ww¹aAaAaAaA ͥ¶⁰õ⁰yqgeͤ ⁰yd y EEN r 782 212 
Duluth and Superiore steen eeh 3 r A 
EUA A ↄð dd A A EE EE Dé 
E cO EE AI e A 
Los Angeles...... J EH, EE Oe E 
Maine and New Hampshire 224,199 | 262,720 2,6, 4:1 
Massachusetts o¹ͥ AA 8 C WE : 
Montana and AO d 5, 196 r 3,752 14.11 
Ci 0.52036 st ð dye hy A 
O A A A ⁵ði̊ ⁵ xxx 8 6 
St. KT a, EE E lu cos stans 
Washington uay oe EE 2, 001 
Eege ERROR ENERO ee A 232, 424 | (267,352 | 209,09 
p——————————,—,———————AXAX- X nra 
r Revised. 


Includes slack, culm, and lignite. 
Source: Bureau of the Census. 
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TABLE 75.—Exports of bituminous coal, by country groups 
(Thousand net tons) 


Overseas (all other countries) 


ingNew-| West | Mique- Grand 
Year found- | Indies lon, South Total | total 
land) and Bermu- | Amer- | Europe| Asia | Africa |Oceania| over- 
and Central | da, and ica seas 
Mexico | Amer- | Green- 
ica ! land 

1955-59 (average) .| 16, 232 35 8| 1,899 | 34,310 | 4,107 178 |... . . 40, 532 | 56,764 
e A 11, 696 18 2 | 2,178 | 16,936 | 5,654 87 lL 24,845 | 36,541 
y En Rene ss 11, 223 3 3| 1,786 | 15,275 | 6,617 63 (3) 23, 747 | 34,970 
1%2........... I. ic 11,461 10 5| 2,159 | 18,284 | 6,467 Ee 26,952 | 35, 413 
F 13, 6 5| 1,933 | 25,218 | 6,004 43 |........ 33, 269 | 47,078 
„„ 14, 237 2 8| 2,099 | 25,096 6, 515 „ 33, 732 47, 969 


! Includes Panama. 
3 Less than 1⁄4 unit. 


Source; Bureau of the Census. 
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TABLE 76.—Bituminous coal exported from the United States, by countries ! 


(Net tons) 
Country 1961 1962 1963 1964 
North America: 
Canada. enne 11, 109, 056 | 11, 409, 746 | 18, 762, 062 | 14, 183, 051 
Central America: 
Coste Riei eee 8 147 50 665 135 
E A ERE EA a 229 8, 208 408 |........-... 
Honduras......... . . n e wae a ee a eee le 450 439 450 
Panama. AMA E 8 123 2, 938 62 
EE 116 183 |............ 28 
1.1 (Ca EE 53, 992 51, 056 47, 036 53, 453 
Miquelon.....-..-......... e E 2, 818 4, 750 5, 004 3, 415 
West Indies: 
British: 
Bahamas EE PR // A 
Bëérmüdg- 2.2. AA E RS - ^ — 99€ EE 
SI A A 25 68 lL. » 
Trinidad and Tobago...................... 466 1, 795 444 878 
Dominican Republio -- §ö§ĩ⁵Ü[06 ᷣ 89 
Kronoh. aa EEN 906 623 985 ER 
Netherlands Antilles 621 28 mS K 
Toti... oo ul Ty: AS 11, 228, 627 | 11,475,613 | 13,820,227 | 14, 241, 917 
— ͤ—V— SSS 
South America: 
Argentina. AA 576, 990 670, 727 531, 390 765, 133 
Brazil < 978, 700 1,316, 150 1, 165, 806 1, 101, 308 
r e Arr 177, 999 114, 126 180, 193 7 
iii!!! 8 33. 972 57. 770 47. 684 47. 
Venezuela... 16, 970 |............ 18, 151 8 
)); 8 1, S 1,849 
vk BEEN 1,785,968 | 2,159,220 | 1,933,224 2, 099, 439 
Å- 
Europe 
E.S a TTT 322, 707 251, 949 44, 790 30, 979 
Belgium- Luxembourg 904, 907 | 1,083,949 | 2,107,443 2,184, 827 
Crechoslovakila aaa. 39. 617 13, 761 76, 718 
Danmark... EE 80, 022 87, 570 43, 7 17. 505 
Is ul ls lulu pull. k t 8 043, 729 710, 080 | 2,002, 294 1, 923, 835 
Germany 
/A ³ EE, EE, E, AA 
VT Ee 4. 203, 520 | 4,812,249 | 5,508,144 5, 161. 464 
0J7öÜ ]?⁵ Or ⁵³¾ or y eek EE 57, 554 70, 563 , 181 
Toa [and A hee eee 195, 255 241, 011 464, 269 325, 290 
Ta] Z AIN EN ARAS 4, 728, 556 5, 837, 218 7, 611, 833 7, 859, 796 
LN EE 2, 447,480 | 3,186,593 | 4,170,478 | 8,959. 995 
A ueniunt cnc Loue e M u CLA ERO LUE q tia 50, 918 17. 453 13, 386 93, 116 
/ ⁰ O e per ĩ K 8 67. 040 125, 398 229 162, 941 
Fl!!! hy Mf e IN 227, 574 766, 095 1. 405, 748 1, 406. 607 
o ur x 820, 136 725, 715 874. 763 990. 733 
S] o s£2u ES 70, 494 |............ 86, 995 21. 601 
r ta 420, 444 414, 514 404, 220 472, 24 
EES eege, 51, 970 2, 501 103, 247 151, 850 
Totals i uoo mm; ̃ ..-!!! 88 15, 274, 375 | 18, 283, 610 | 25,217,771 | 25, 005, 865 
—— |=— l ==, |= 
Asia: 
Ie ³ . ð2- 8 1. 0799 `` DE ir, 
1 ⁰¹rwiyXJM.. k K usus 6, 610, 166 | 6,465,395 | 6,052, 859 6, 514, 724 
! Ee 6, 200 1, 763 836 68 
% EE 6, 617, 446 6, 467, 168 6, 064, 302 6, 514, 792 
Africa: 
DIDIA A A en ees dcr 45, 432 16, 408 10, 405 51 
United Arab Republic (Egyptù)) 17, 815 11, 362 11, 233 12, 259 
LO der, ee 55 .. telus 21, 273 5, 050 
VK, WEE 63, 302 27, 770 42, 911 17, 360 
Oceania: Australl . J! k ³ A oz upas 
Lie 8 A 969, 825 | 38, 413,371 | 47,078, 435 | 47, 960, 423 


1 Amounts stated do not include fuel or bunker coal loaded on vessels engaged tn foreign trade, which 
aggregated 275,017 tons in 1961, 213,161 tons in 1962, 223,142 tons in 1963, and 252,785 tons in 1964. 


Bource: Bureau of the Census, 
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TABLE 77.— Bituminous coal exported from the United States, by customs 


districts 
(Net tons) 
Customs district 1961 1962 1963 1964 
North Atlantic: 
Maine and New Hampshire... ooo... 2, 459 3, 224 1, 934 810 
Massachusetts aana yd AAA ³ĩÄ NUR REN 
New FORE... 2 unc xxxxxßd a eure eu MU 5, 448 23, 300 2, 045 155 
IS Ne cece u 14, 900 41, 048 215, 845 68, 382 
Bh ³ð³ſ ³ðÄ E, T 8 2, 617 
South Atlantic: 
P] Il. SS SSS. c T S.S iu at 1, 160,824 | 2,119,628 | 8,477,457 8, 257, 925 
II/! A 22, 644, 561 | 24, 883, 469 | 29,675,818 | 30,531,995 
Gulf Coast: 
Galveston... lo ccu lle cal ⁵ ˖ ꝙ 1, 092 316 1, 455 8, 879 
MAD ita 30, 080 1 484 
New Orleans... noose ruso cer rmm EE e mcis 1,277 1, 151 12, 304 767 
Merican border: 
o A A d . 61 56 lL. 
AS AA A A 8 55, 353 49, 022 36, 303 48, 638 
A O EE 417 1,841 3, 215 4, 406 
Pacific Coast: 
DOR-ATDgeled EE ⅛ « -; k 1. 200 
Ban Fes ae SE 81 30 938 |... ... ces 
Washington ?:öò) 820 1,186 8 500 
Northern border: 
utlald. EE 148, 542 150, 701 160, 215 126, 300 
CHICAGO EE 33, 079 10, 821 41, 056 16, 388 
66. soe SE cus. ees 9, 544 7, 721 7,101 997 
Duluth and Superior 6, 516 22, 482 2, 510 5, 100 
het e ] ² öBA ³˙¹1 A Lr 8 4. 822 A TU AAA PR 
Neb Ian E 8 271, 739 9, 223 184, 224 135, 102 
gl: AAA ] AI ESA GE, EE, 9212.2: 2. 
Montana and Idaho... 1,921 2, 282 310 
IA E E EA 9,061,261 | 9,096,160 | 10,338,842 | 11,941, 491 
Rochester: A seboa e ooy 1,207,334 | 1,493,491 | 2,758,490 , 007, 481 
Bt. ende 298, 277 240, 901 148, 613 ] 
Gs 22052 .! 141 7,462 |... . 
Wisconsin... a e Lud A 00 A u NI 
Miscellaneous: 
SEN EE IA » c. pU 
/// su; A SSS. GEES ĩ ĩ ĩ / p T8 
Senne. ↄ x d — aue 77. | M EEN 
U 2 aa 8 9.280 AA AA EE 
vk EEN 34, 969, 825 | 38, 413, 371 | 47,078, 435 | 47,969, 423 


Source: Bureau of the Census. 


TABLE 78.—Shipments of bituminous coal to possessions and other areas 
administered by the United States 


(Net tons) 


Bource: Bureau of the Census. 


WORLD PRODUCTION 


The United States supplied 504 million tons of bituminous coal, 
anthracite, and lignite, or 17 percent of the world output, in 1964. 

World coal output increased 4 percent, principally in the United 
States and Europe. 
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TABLE 79.—World production of bituminous coal, anthracite, and lignite by 


1962 


—)ÓÀ — | ——T | ——— 


—— M | —InI M À—— | —— [i — | — VP 


— — | ———əƏ——T — | ———— — | — e 
— —Ü—2—:. m 


— src 
— — x— — l ——— — 


52, 649 


1, 506 


e mm mp me — 1 — 4 e e em e ee o e sn ls geg — 2 e 


countries 1 
(Thousand short tons) 
Country 1960 1961 
North America: 
anada: 
Bituminous.......... œ .. 2-2 ee 8, 840 8, 189 
Hen“... 2. 171 2. 209 
Greenland: Bitumlnouss .......... 31 35 
Mexico: Bituminous........................ 1, 958 2, 004 
United States: 
Anthracite (Pennsylvania). ............. 18. 817 17. 446 
Bituminous............................. 412, 766 399. 959 
BT . E S upas 2, 746 3.018 
Total; gon cise 2 AAA 447. 329 432, 860 
South America: 
Argentina: Bltuminous............ e 309 379 
Brazil: Bituminous (including lignite). ATAN 2, 568 2, 635 
Chile: Bituminous (mined).....----..------ 1, 621 1.944 
Colombia: Bitumlnous 2, 866 3, 086 
Peru: Bituminous and anthracite........... 179 184 
Venezuela: Bituminous....................- 39 3A 
rr SOC sss is Ssssur Z NN 7. 582 8, 262 
Europeo: 
Albania: Lienlta..---- <~ ccc ce eee 320 319 
Austria: 
Bituminous............-.-... ee 146 117 
hihi. Tu Ll. Reps 6. 584 6.240 
Belgium: Bituminous and anthracite.. ...... 24, 763 23, 739 
Bulgaria: 
ituminous and anthracite...._.......... 628 651 
Linit v ec 18, 273 19, 890 
Czechoslovakia: 
1 EEN 28, R96 28, 917 
Lignite............- FFF 64. 378 71. 984 
B r ouis sis seco toa: 2, 545 2, 384 
France: 
Bituminous and anthracite........ ud 61, 692 57.715 
lll 8 2. 512 3. 203 
Germany: 
Bituminous and anthracite: 
eebe 2. 999 2. 044 
West (including Saar 157, 911 158, 309 
FV 248. 532 261. 166 
Ee 105, 974 107, 149 
Pech coal: West 2. EE 2.021 1.943 
Greece: Lignite. l.l e lll. lll. 2, 747 2, 760 
Huy 
itumlnous........ < e da 3, 138 3. 385 
Ligiiité: l... ala e s. 26, 098 27, 672 
Ireland: Bituminous and anthracito 229 222 
Italy: 
Bituminous and anthracite.............. 812 818 
Fl ³ IA EE 875 1, 681 
Netherlands: 
Bituminous and anthracite.......... LI 13, 777 13, 912 
bE 14 0 EE 4 
Poland: 
Bituminous. sss 115, 123 117, 513 
¡Ars EE 10, 281 i 
Portugal: 
Arge. 480 518 
Ligriite:: u ß A EE uso 172 174 
Rumania: 1 
Bituminous and anthracite 2. 4, 939 5, 404 
ae 7; 8 4. 059 4, 190 
a 
Puen: and antbhraclte 15. 193 15, 207 
¡A AA ⁰»—ã 1, 942 2, 303 
89 1 0 EE Bituminous: 
Controlled by Norway.................. 445 407 
Controlled by U. S. S. ꝶ .. 529 439 
5 Bituminous........................ 277 220 
ita ainsi and anthracite. o 413, 284 415, 592 
A 8 182, 406 147, 176 
United 1 Kingdom: Bituminous and anthra- 
Loud oben ͤ M QU RON 216, 838 213, 320 


885 footnotes at end of table. 
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TABLE 79.— World production of bituminous coal, anthracite, and lignite by 
countries '—Continued 
(Thousand short tons) 


Country 


Yugoslavia: 
Bi is AA 


Asia: 
Afghanistan: Bituminous.................. 
Burma: Bituminous........................- 
d Bituminous, anthracite, and lignite.. 
13: 


—— — 2 ——ü—ü—ꝓ 2 ——2—EU—ä 2 2— 2 — 


Iran: 
Japan: 


pm Anthracite, bituminous, 

South: Anthracite... 
Malaya: Bituminous........................ 
Mongolia, Outer: Lignite and bituminous... 
Pakistan: Bituminous and lignite 
Philippines: Bituminous.................... 
Taiwan: Dituminoug. ............ 
Thailand: Lignite........... ca va a a eee e ce 
Turkey (mined): 

Bituminous. sse 


N arth: Anthracite... ema mme ee xp ee ein 
South: Anthracite....................... 


Africa: 
Algeria: Bituminous and anthracite......... 
Congo, Republic of the (Léopoldville): 
Bituminous._............................. 
Malagasy, Republic of: Bituminous......... 
Morocco: Anthracite. 
Mozambique: Bituminous. ss 
Nigeria: Bituminous. e. 
Rhodesia (formerly Southern): Bituminous . 
South Africa, Republic of: Bituminous and 
anthracite (marketable)................... 
Swaziland: Anthracite and bituminous 
Tanzania: Bituminous...................... 


—— A —Ä—l'— 22 —ä 


New aland: 


Lignite (total of items shown above) (estimate). 
Bituminous and anthracite (by subtraction) 
World total, all grades (estimate) 


e Estimate. » Preliminary 
1 T his table incorporates some revisions. 


1960 1961 1962 1963 1964 » 
1,414 1.447 1.310 1.418 1, 444 
23.623 | 23. 089 25. 910 2.510 | 31. 139 
1. 738. 859 | 1.757, 506 | 1,799,214 | 1, 842. 438 | 1.897. 333 
51 76 «74 108 125 
1 2 3 6 “9 
460,000 | 275,000 | 275,000 | 300,000 | «320,000 
57, 974 61, 801 67, 649 72, 652 68, 810 
52 71 233 L 093 1, 729 
725 619 519 651 491 
254 220 220 «220 e 220 
56,292 60, 058 59, 065 56, 810 55, 517 
1, 552 1, 443 1,225 1, 007 761 
11, 707 12, 996 14, 550 15,472 17. 081 
897 6, 456 8, 206 9, 763 10; 604 
)%)%))%%!öö 86 

682 826 948 931 e? 
916 1,015 1,097 1,370 1,338 
163 168 180 173 127 
4,367 4,670 8, 020 5,301 8, 541 
164 119 149 151 114 
6, 952 7,035 7,156 7, 494 7, 868 
3, 760 4, 159 4, 668 5, 501 6, 367 
2, 860 3, 099 3, 823 3,714 | 4, 000 
30 63 78 115 164 
614,407 | 439.996 | 450,7 482,532 501, 646 
131 86 58 44 39 
180 80 84 101 110 

3 E ee 2 (9) 
454 452 408 445 441 
298 354 328 312 270 
629 669 699 636 770 
3, 923 3, 387 3, 115 3, 020 3, 355 
42, 079 43, 613 45, 498 | 46,798 49, 513 
T mp aaa A, 

2 2 3 2 1 
47,709 | 48,646 50, 193 51, 360 54, 499 
25,277 | 26,886 | 27, 406 27,832 30, 638 
16, 763 18, 232 19, 191 20,666 | 21,311 

3, 194 3, 101 2, 689 2, 889 3, 046 
180 175 166 181 175 

45, 414 48, 394 49, 452 51, 568 55, 170 
699,395 | 725,019 | 750,061 | 786,321 | 818,165 


2, 140, 349 | 2,217, 793 


2, 199, 905 | 2,010, 575 | 2, 059, 646 
300 2. 926, 670 | 3,035, 958 


735, 594 2, 809, 707 


3 Revised according to the new standard of the United Nations “International Classification of Hard Coals 


by 
5 In udes a pre nderant share of low 
1 Output from U.8.8.R. in Asia (inclu 
S deo D bao yr lowing ee 
* Less tban 1⁄4 uni 


de bituminous. 
g Sakhan) includedwith U.S.S.R. in Europe. 


158 MINERALS YEARBOOK, 1964 


ECONOMIC AND TECHNICAL DEVELOPMENTS 


For the bituminous coal industry, 1964 was a rewarding year. The 
increase in coal production for the third consecutive year was brought 
about by several factors. In addition to the increased demand for 
coal-generated electrical energy, there were continuing technical 
achievements in mining, preparation and transportation. The over- 
all confidence of the industry 1s reflected in the fact that approximately 
$800 million was spent for improving and building new mining facilities 
and equipment, and for operating and maintenance supplies. "Thus, 
the vigor of the industry was further demonstrated by the addition of 
still more efficient equipment for recovering coal at both underground 
and surface mines. An example of the better competitive status of 
coal as an energy source is the fact that coal has made further inroads 
in market areas, such as Florida, that were once the exclusive domain 
of other fuels. Industry leaders are devoting considerable effort to 
finding solutions to the dual problems of air and water pollution. 
Strip mine operators placed greater emphasis during the year on 
reclaiming mined surface areas. 

In underground mining, two new types of continuous miners were 
introduced and several improvements were made in existing types of 
miners. One of the new miners was a two-arm rotary drum machine 
which can drive 18-foot places in 36- to 58-inch seams. This machine 
occupies about one-third of the entry width, thus allowing considerable 
room for ventilation and roof control. The second newly introduced 
miner has an oscillating ripper designed for use in 50- to 120-inch 
seams. This miner can cut a 10-foot place in a single downward pass. 
A crawler-mounted continuous miner was introduced for use in seams 
as low as 30 inches, which was a needed complement to low coal 
equipment. With these and other improvements, high production 
rates become more common than previously. Tonnages produced 
heretofore on peak shifts became average due to greatly reduced 
Maintenance requirements. Continued success with the remote- 
control push button miner in Ohio confirms the practicality of this 
system, as a result, of which additional installations may be forth- 
coming. New face haulage equipment was introduced, which, when 
used with modern mining rte holds promise of increasing pro- 
ductivity even further. One of the new haulage systems, ed & 
mobile bridge conveyor, can move more than 450 tons per hour from 
the face with increased safety for the workers. Battery-powered 
rubber-tired haulage units gained wider acceptance. These units 
permit high recovery rates when used in conjunction with newer 
models of low seam mining equipment. 

da interest was shown in longwall mining. Excellent experience 
in West Virginia, Pennsylvania, and Utah has proved that longwall 
mining is practical in the United States, at least in some areas. 
Operators indicate that when longwall methods were used under 
proper conditions, recovery increased over conventional mining 
methods, and roof support costs were lower. One mine reported & 
savings up to 34 cents per ton. Equipment manufacturers offered a 
wide range of longwall equipment. Successes with this mining 
technique during the year indicate that additional longwall mining 
units will be used in the future. 


COAL—BITUMINOUS AND LIGNITE 159 


The increasing size of mining equipment requires that higher elec- 
trical voltages be made available at the working face. Considerable 
progress was made toward 5 permissible face voltage restrictions 
revised. The newly developed procedure for using a high- current 
silicon dioxide for frame grounding dea considerable acceptance. 
This grounding procedure eliminates the need for the three conductor 
system, thereby effecting considerable economy. Increasing interest 
was shown in using diesel-powered shuttle cars where no trailing 
` cables are required. The successful application of diesel cars in 
eastern Kentucky, where maintenance supply costs were reported 
much lower than for electric cars, may be indicative of a trend to 
widespread use of diesel cars in coal mines. 

The initial progress made with using computers to evaluate minin 
operations made the industry &ware of the potential importance of 
this technique. This work was started in 1962 by Virginia Poly- 
technic Institute under contract with the Office of Co Research, 
A mine in Alabama used the computer program developed by V.P.I. 
Very favorable results were obtained. Probably as a result of this 
program, several mine 5 are using time and motion studies to 
gain imformation regarding face and haulage cycles. This develop- 
ment, while slow in coming, should contribute greatly to increased 
productivity and lower costs. 

In surface mining, as in the past several years, the emphasis was on 
larger and more efficient earth moving equipment. Active shovel 
capacity reached a new high when a 140 cubic yard shovel went into 
operation in southern Illinois. This machine's power requirements 
are equal to that of an average town of 15,000 inhabitants, and is 
capable of moving 210 tons of overburden in 45 to 55 seconds. This 
record will be short lived, however. A 200 cubic yard shovel which 
has been under construction for more than a year is expected to go into 
operation in the near future. A second 85 cubic a dragline began 
moving overburden. A 3, 500 hp. wheel-excavator capable of handling 
2,800 cubic yards of overburden per hour is nearly completed and is 
scheduled to start uncovering lignite in North Dakota. This excavat- 
ing wheel will be the largest in the lignite fields of the United States. 
A self-propelled stacker capable of moving 350 cubic yards per hour 
to a point nearly 100 feet away and 35 feet high went into operation. 
This stacker has performed at rates as high as 475 cubic yards per hour. 

In addition to the large earth-moving equipment, economies in 
surface mining also have been achieved by less spectacular means. 
A specially designed 5 cubic yard, fast cycle, shovel went into opera- 
tion. This shovel, designed to remove partings in a multiple-bedded 
stripping area, compares favorably in performance with large drag- 
lines, yet has & much lower initial cost. Larger sized rotary drills 
were employed to prepare holes for explosives used to loosen the over- 
burden for the large earth-moving equipment. The larger drill holes 
permit a greater explosive charge to be used, which in turn permits 
more overburden to be loosened with each charge. Trucks used to 
haul coal from surface mines have been getting larger; 120-ton capacity 
trucks already have been accepted. A new coal-hauling truck with a 
capacity of 240 tons has been designed and construction is nearly 
completed. This truck has dual controls so that it may be driven 
from either end. In spite of its great length, 96 feet, it has a turning 
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radius of approximately 42 feet. In addition to land reclamation 
projects, strip mine operators sought to improve public relations by 
reducing noise &nd vibrations near populated areas. Major reclama- 


tion efforts were devoted to reforestation and planning recreational 
facilities. 


Chief developments in coal preparation were the introduction of 
better designed equipment with superior performance and greater 
economy. Automation achieves better quality control with less man- 

ower and at a lower overall cost. ‘There was increased use of froth 
otation and thermal drying Squipmeno, the chief purpose being for 
water clarification as well as coal recovery. 


The revolution in coal transportation is well under way. In over- 
land transportation there was a significant extension of the unit train 
concept. It is estimated that approximately 100 million tons of coal 
were moved by unit trains in 1964. "The trend to the use of larger 
hopper cars in unit trains continued. One company is reported to 
have requested that a 240-ton capacity, all aluminum hopper car be 
designed and tested. A new 4,320 hp. diesel-powered towboat is 
being designed for hauling coal barges on the Mississippi River. Just 
south of New Orleans, a river-to-ocean shipping transfer station is 
under construction. This transfer station will be used primarily as 
an aid in getting midwestern coal to Florida markets. In connection 
with this, the longest dry cargo barge ever built made its maiden 
voyage, hauling 17,000 tons of midwestern coal from the new transfer 
station to Tampa, Fla., for use in an electric utility plant. The barge 
returned to New Orleans laden with phosphate rock. This closed: 
circuit operation lowers the delivered cost of both the coal and phos- 
phate rock. In ocean transportation the use of supercolliers is 
increasing. One supercollier bound for Japan, loaded at Hampton 
Roads, Va., with 56,200 tons of high-grade metallurgical coal, set a 
new record for coal tonnage. The multimillion dollar port facilities 
at Hampton Roads, Va., had an outstanding year of operation. 
During 1964, approximately 26 million tons of coal flowed through 
these facilities. Of this amount, nearly 21 million tons were destined 
for overseas ports. France announced late in the year that she would 
construct a large supercollier capable of hauling more than 80,000 tons 
of coal. Other coal importing nations have expressed an interest in 
supercolliers of this class. Thus there is reason to believe that the 
trend to larger supercolliers will continue. The net result of the 
technical improvements in both overland and ocean transportation 
was that transportation rates were lowered considerably. With the 
use of unit trains and long-term coal contracts, freight rates were 
lowered by as much as $1.75 to $2 per ton in some instances. Large 
supercolliers plying the trade routes loaded with coal have caused 
ocean freight rates to be lowered by as much as $2 a ton on coal going 
to Japan and $1 a ton on coal going to Europe. 

Electric utilities have become coal’s biggest market. Twenty-four 
steam electric generating units presently under construction or sched- 
uled for service by the end of 1968 will burn coal. Many of these units 
will be mine-mouth generating facilities. Extra high-voltage net- 
works are planned as an integral part of some of the generating 
stations now under construction. Meanwhile, electric rate reductions 
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were put into effect as a result of the savings brought about by the 
lower delivered price of coal. 

Strong research programs carried out by the coal industry as well 
as by Federal nd State governments were responsible for several 
significant developments. ‘Three processes were developed for re- 
moving SO, from stack gases. ne of these processes recovers 
elemental sulfur, whereas the other two convert the SO; to sulfuric 
acid. A moisture meter was developed which provides continuous 
measurement of the moisture content of coal. This may prove quite 
useful in automatically controlled preparation plants. Coal-burning 

às turbines were one step closer to reality after a testing program 
indicated that specially designed rotor and stator blades resisted 
erosion considerably better than the blades formerly used. An ex- 

erimental blast furnace was put into operation designed for the 
highest pressures used for iron making in this country. This furnace 

ul help determine the value of coal as an auxiliary fuel in blast 
furnaces. The use of coal as a water purifier either before or after 
it is burned was found promising. A durable, lightweight brick was 
made from a mixture of fly ash, sand, and sodium silicate which is 
not only attractive but can be procuror economically. The bricks 
pue met or surpassed A S. T. M. standards established for clay 

ricks. As the result of a research contract, the first packaged boiler 
went into operation. Several more of these units are expected to be 
in service shortly. A one cylinder diesel engine running on pulverized 
coal was demonstrated. The engine was first started on oil, then 
powdered coal was introduced and the oil flow was stopped. The 
engine continued to run on pulverized coal. A direct titration method 
of determining the sulfur content of coal was developed which results 
In 8 savings of analysis time and labor. 
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GENERAL SUMMARY 


ODUCTION of Pennsylvania anthracite totaled 17.2 million 
short, or net, tonsin 1964, a decrease of 0 percentfrom 1963. Of this 
total, 34 percent was produced at und und mines, 42 percent at 
strip pits, 20 percent from culm and silt banks, and 4 percent from 
nver dredging. When compared with tonnages produced in 1963, 
underground production declined 12 percent, strip pits 4 percent, 
ging das im increased 2 percent, and culm and silt banks 
remained about the same—increasing less than 1 percent. 

Total value of the 1964 output was $148.6 million, 3 percent less 
than in 1963. Production of pea and larger sizes declined 10 percent 
from 1963 and the buckwheat No. 1 and smaller category, 3 percent. 
Although the pea and larger sizes amounted to only 39 percent of the 
year's output (41 percent in 1963), they accounted for relatively more 
of the industry's total revenue than in 1963 because of the higher prices 
received. The average value for pea and larger was $12.38 per net 
ton f.o.b. preparation plant, a gain of $0.73, or 6 percent, while the 
average for the buckwlicáta was $6.34, a gain of $0.09 per ton, or 1 

ercent. Except for the “Other” category, each size commanded 
her prices. As a result, the average value for all sizes increased 
to $8.70—$0.25 more than in 1963. 

Ápparent consumption of anthracite in the United States during 
1964 was estimated at 14.4 million tons, a gain of 2 percent. Althoug 
use data are incomplete for anthracite, the slight increase in apparent 
consumption indicated an increased demand for the smaller industrial 
sizes. 


! Mineral specialist (coal). 
! Statistical officer. 
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Exports of anthracite totaled 1.6 million tons, a decrease of 5 
5 from the 3.6 million tons shipped to foreign countries in 1963. 

he greater part of the decrease was attributable to the trade with 
Western Europe, which dropped 66 percent. However, a more 
accurate measurement of the importance of exports to the indust 
can be obtained by adding the quantity shipped for use by the US. 
Armed Forces in West Germany to the tonnage reported by the Buresu 
of the Census. This computation indicates that approximately 
2,736,000 tons were actually exported, or about 16 percent of the total 
1964 production. 

Although production declined 6 percent, the average number of 
men working daily at anthracite operations in 1964 fell only 3 percent 
to a total of 13,144. Anthracite operations were active on an 
average of 214 days, & decrease of 2 days from 1963. However, owing 
to the reduction in the number of days worked and men working, 
actual worktime declined to 2,812,000 man-days, or 3 percent below 
1963. The productivity rate also declined—from 6.27 tons per man- 
day in 1963 to 6.11 tons in 1964. 

À new wage contract between the producing companies and the 
United Mine Workers of America became effective September 1, 1964. 
The package agreement included wage increases, a larger payment for 
lunch periods, a $25 increase in vacation pay (to a total of $185), and 
three paid holidays: May 30 (Memorial Day), . Dey, and 
Christmas. April 1 (8-hour day) also will be an idle da new 
seniority clause and other provisions affecting mine safety and the 
Anthracite Health and Welfare Fund were also embodied in the new 
agreement. Se 

The overall injury rate in the industry inereased to 67.07 per million 
man-hours, compared with 63.05 in 1963. A total of 24 men lost 
their lives at Rer e operations (32 in 1963), at a frequency rate of 
1.18 per million man-hours (1.52 in 1963). Nonfatal injuries totaled 
1,342 durnig the year, compared with 1,295 in 1963; the rate in 
from 61.53 1n 1963 to 67.07 in 1964. 

Table 1 includes salient annual statistics for 1960-64; monthly 
developments in the industry in 1964 are shown in table 2. Table? 
shows selected historical data for 1930—64. 


COAL——PENNSYLVANIA ANTHRACITE 


165 


TABLE 1.—Salient statistics of the Pennsylvania anthracite industry, 1960-64 


1960 1961 1962 1963 1964 
Produc : 
Preparation plants..... -net tons. S 16, 655,847 | 16,015,366 | 17,415,365 | 16,335, 700 
GR nd e do.... 711, 713 745, 4 726, 666 691, 370 704, 748 
Used at collieries for power and 
Dell d ee uc -net tons.. 101, 998 45, 094 151, 614 160, 649 143, 803 
Total production.......... do....| 18,817,441 17, 446, 439 6, 893,646 | 18,267,384 | 17,184,251 
Value of production... ................ $147, 116, 250 |$140, 337, 641 |$134, 093, 874 |$153, 503, 442 3148, 647, 575 
Average sales realization per net ton on 
preparation plant shipments (ex- 
cludes dredge coal) 
Pea an JC $10. 42 $10. 80 $10. 90 $11. 65 $12. 38 
Buckwheat No. 1 and smaller..... $6.27 $6. 32 $6. 14 $6. 43 $6. 56 
sires__._...... Ee $8.01 $8.26 $7. 99 $8. 64 $8. 93 
Percentage of total preparation plant 
shipments (excludes dredge coal) 
Pea and larger....................- 42.0 43.4 43.1 42.4 40.8 
Buckwheat No. 1 and smaller..... 58.0 66.6 56.9 57.6 50.2 
Producers’ stocks at end of year ! 
net tons.. 190, 356 232, 520 (3 (2) (3) 
ls AAA 0....| 1,440,400 1, 435, 335 1, 801, 724 | "3,357, 340 1, 575, 097 
Imports 2 . do 1. 476 792 7, 583 44 N 
Consumption (apparent) do. 17,600,000 | 15,900,000 | 14,300,000 |” 14,100,000 | 14, 400, 000 
Average number of days worked 176 196 204 216 214 
Average number of men working daily. 19, 051 15, 792 14,010 13, 498 13, 144 
Output per man per day....net tons.. 5. 60 5.63 . 92 6.27 6.11 
Output per man per year........do.... 986 1, 103 1, 208 1, 354 1, 308 
Quantity cut by machines do.... 225, 520 230, 166 271, 537 240, 427 417, 080 
tity mined by stripping...do....| 7,112,288 7, 246, 646 6, 822, 207 7, 467, 842 7, 177, 188 
tity loaded by ines under- 
pepun, 553 eg Det tons..| 4,044,392 3, 377, 778 3, 065, 364 3, 665, 962 3, 455, 034 
ution 
Receipts in New England 5_do.... 097, 353 634, 435 495, 390 422, 012 331, 780 
Exports to Canada 3........do.... 1, 204, 414 965, 576 892, 488 794, 585 636, 867 
Loaded into vessels at Lake Erie $ 
net tons.. 244, 468 221, 435 196, 440 191, 609 216, 590 
Receipts at Duluth-Superior ? 
do.... 65, 713 33, 474 26, 516 s 32, 616 47,649 
r Revised. NA Not available. 
1 Anthracite Committee. 
3 This series discontinued. 
3 U.S. Department of Commerce, 1961-64 export data does not include shipments to U.S. military forces. 
See NOTE, tables 2 and 34. 
‘Import data discontinued with A t 1963. 
Commonwealth of Massachusetts, Division on the Necessaries of Life. 


* Ore and Coal Exchange, Cleveland, Ohio. 
! Lake Superior Area Office, Corps of Engineers, U.8. Army, Duluth, Minn. 
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TABLE 2.—Statistical summary of monthly developments 
(Net tons, except as 


February | March April May 


Production (inclu mine fuel, 


local sales, and ge col) 1, 520, 000 | 1, 211,000 | 1,454, 000 | 1, 636, 000 
Shipments (breakers and washeries 
only, all sizes): 
By rail WEEN 652, 738 527, 701 673, 088 778, 745 
By truck 1 785, 719 627, 555 656 380 599, 853 
Carloadings 2 12, 254 11, 034 13, 226 14, 891 
Distribution: 
Lake Erie loadings 44 19, 904 18, 969 
Lake Ontario loadings 444 4 
Receipts at Duluth- Superior 3.44 4 2, 527 
Upper Lake dock trade: $ 
Receipts 
Lare (o, os E, ³ ꝛ A AAA k. ĩð Z 8 1 
Lake Michigan......... 516 816 5, 605 2, 179 
Deliveries (reloading): 
Lake Superior 1,379 196 124 243 
Lake Michigan 1, 337 967 634 587 
New England receipts: By 
rali... aa a 553 14,531 18, 549 89, 540 
Exports . 148, 716 86, 001 84, 382 151, 043 
Imports *......... .. a aa e NA NA NA NA 
Industrial consumption and stocks 
Electric utilities: u 
SES 6 182, 831 178, 803 187, 092 195, 660 
CV 1, 205, 142 | 1,182, 893 | 1, 200, 791 | 1, 180, 782 
Coke plants: 
Used for carbonlzing 39, 080 42, 236 41, 297 41, 309 
Stocks.......... ce a e 67, 204 42, 176 42, 782 
Stocks on Upper Lake docks: $ 
Lake Superior.................. 2, 704 2, 568 540 2, 283 
Lake Michigan 8, 818 5, 067 9. 916 11. 508 
Stocks in retail dealer yards: 5 
Chestnut and larger 22. 000 192. 000 259, 000 336, 000 
Ped. s ceci A 32, 000 24, 000 31, 000 35, 000 
Buckwheat No. 1 and rice 153, 000 119, 000 130, 000 173, 000 
! -..  .. 407, 000 335, 000 420, 000 544, 000 
Retail dealer deliveries: v 
Chestnut and larger 214, 000 148, 000 92, 000 73, 000 
| d. HERR PEDE ĩͤ 60, 000 44, 000 85, 000 27, 000 
Buckwheat No. 1 and rice 110, 000 93, 000 68, 000 68, 000 
ell e 884, 000 285, 000 195, 000 108, 000 
Wholesale TR ipsnm M (1957-59 = 
100): 8 
Chestnut 100. 9 100. 9 91. 9 91.9 
A EE 101.3 101. 3 93. 2 93. 2 
Buckwheat No. 1.............. . 100. 0 100. 0 91.1 91.1 
Buckwheat No. 3.............. 108. 9 108. 9 108.9 104. 8 104. 8 


r Revised. NA Not available, 

1 Furnished by the initial carriers. 

2 Pennsylvania Department of Mines and Mineral Industries. 

8 Association of American Railroads. 

* Ore and Coal Exchange, 88 Ohlo. 

5 Lake Superior Area Office, Corps of Engineers, U.S. Army, Duluth, Minn. 

* Data supplied by Upper Lake Docks Coal Bureau, Inc., and direct Teports to the Bureau of Mines. 


NOTE.—According to the Association of American Railroads, 2,005,763 net tons of anthracite was exported 
EE 396,710 to Netherlands, including shipments for the use of U.8. military forces in West 
pe 
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in the Pennsylvania anthracite industry in 1964 
otherwise indicated) 


756,673 | 743,534 | 650,923 | 616,856 | 8, 624, 788 —19.6 | 10, 599, 400 
631,814 | 627,05 587, 023 0,736 | 7,861,857 Be * 970, 106 
14, 685 13, 811 12, 666 12, 141 Ñ —17.2 200, 540 
28,752 | 4227 | 40,654 |........... 216,500 | 415.0 191, 609 
j)! dal 8 5,149 —79,0 2, 480 
10, 086 17, 800 2 557 |........--- 47,649 | -+46.1 32, 615 
2, 471 4, 643 7,289 |... 506 +32. 2 18, 605 
466 289 450 414 18, 091 —88.7 21, 360 

2, 544 5,967 5, 028 2,121 29, 700 +21. 5 24,446 
1, 094 1,679 1,299 1, 588 14, 350 —87.0 22, 792 
2,710 | 26,737 | 24,009 24,082 | 331,780 —71.4 422,012 
127,955 | 120, 433 77, 708 60,867 | 1,575,007 —53.1 | "3,357, 340 
NA NA NA NA NA NA 19 4, 625 


194, 159 186, 771 165, 446 189,809 | 2,230,319 -F4.7 | 2,199,286 
1, 234, 194 | 1,278, 347 | 1, 280,658 | 1,247,238 | 1,247, 238 —3.6 | 1,204, 129 
41, 551 41, 41, 683 492, 318 +9.3 450, 500 
82, 103, 198 132, 546 129, 342 129, 342 +13.8 118, 620 
2, 399 1,084 3, 253 1,132 1,132 —B82. 8 6, 586 
9, 396 8, 006 7,157 6, 033 6, 033 —23.7 7,911 
896, 000 860, 000 888, 000 806, 000 306, 000 +8.1 283, 000 
45, 000 42, 000 39, 000 87, 000 87, 000 —1.5 40, 000 
265, 000 262, 000 260, 000 243, 000 243, 000 +14.1 213, 000 
708, 000 664, 000 637, 000 586, 000 586, 000 +0.3 536, 000 
— — == 
147, 000 8, 165, 000 231,000 | 1,854,000 —11.2 | 2,088,000 
22, 000 34, 000 20, 000 45, 000 421, 000 —21.7 538, 
56, 000 89, 56, 000 1, 059, 000 —25.9 | 1,429,000 
225, 000 806, 247, 000 874,000 | 38,334,000 —17.8 | 4,055,000 
95.4 98. 9 98. 9 98. 9 96.8 +4.1 98.0 
97.5 99.7 99.7 99.7 97.9 +2. 7 96.3 
92. 9 95.2 95.2 95.2 94.8 .5 WA 
107.6 109.4 109.4 109.4 107.7 .1 107. 6 


Life. 
Export data does not Include shipments to U.8. military forces. 
% pad Beginning with the month of September, 1963 anthracite import data 


Commission. 
B Estimated from re submitted by a selected list of retail dealers located outside the producing region. 
B Bureau of Labor Statistics. Based on data obtained from authorized trade 5 


Read arar erg With 2910 tons for 1968. Of this total, 965,479 . 
Germany. This compares with 860,800 nét Wet Germany and 847,508 tons to N ethortands 
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SCOPE OF REPORT 


Data in this chapter refer only to anthracite, or hard coal, produced 
in the northeastern part of the Commonwealth of Pennsylvania. 
Production of anthracite, or semianthracitic coals of Arkansas, 
Colorado, New Mexico, Virginia, and Washington is included with 
bituminous coal and lignite in the Bituminous Coal and Lignite 
chapter of the Bureau of Mines Minerals Yearbook. "The anthracite 

ro Ung TR lon is divided geologically into four fields: The Northern, 

astern iddle, Western Middle, and Southern. The area is also 
grouped by coaltrade usage into three regions: The Wyoming, which is 
coextensive with the Northern field; the Lehigh, which includes the 
Eastern Middle field and that portion of the Southern lying east, of 
Tamaqua; and the Schuylkill, which encompasses all of the Western 
Middle field and that part of the Southern field west of Tamaqua. 

Bureau statistics on production, value, and transportation methods 
are compiled almost entirely from reports submitted voluntarily by 
operators of preparation plants and dredges. Estimates are prepared 
on unreported tonnage from data published by the Pennsylvania 
Department of Mines and Mineral Industries and other sources. 
Questionnaires are also sent to operators of underground mines not 
equipped with preparation facilities and to contractors engaged either 
In strip mining or in reclaiming culm and silt banks. From these 
reports information is obtained on run-of-mine production, names of 
plants to which the raw coal is shipped for preparation, types of mining 
equipment used, and the counties, fields, and regions 1n which the 
run-of-mine production originated. These reports are used also to 
eliminate duplicate reporting and to obtain the widest possible 
coverage. 

Beginning with calendar year 1961, Bureau production data have 
been presented by carrier method (rail and truck), rather than as ship- 
ments to points Inside (local sales) and outside the R region. 
Also, since 1956, statistics on employment in the Pennsylvania 
anthracite industry have been compiled from the Bureau of Mines 
questionnaire, Mine Injuries and Employment-Pennsylvania Anthra- 
cite, to lessen the reporting burden of respondents. Bureau employ- 
ment data include production, development, maintenance, supervisory, 
shop, and technical personnel, plus partners or firm members who 
periorm duties directly related to coal production. Sales and office 
workers and others not connected with production are excluded. 

Summarized distribution data appearing in table 28 are collected by 
the Bureau from producers, wholesalers, and dock operators by coal 
year (April 1-March 31) rather than calendar year because the former 
conforms more closely to the actual heating season. The complete 
Teport presents detailed information on shipments by sizes and 
method of movement to selected markets in the United States and 
Canada. Copies may be obtained by writing to the Bureau of Mines, 
U.S. Department, of the Interior, Washington, D.C., 20240, or to the 
Publications Distribution Section, 4800 Forbes Avenue, Pittsburgh, 

&., 15213. 
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PRODUCTION, MINING METHODS, AND EQUIPMENT 


Production of Pennsylvania anthracite totaled 17.2 million short 
tons in 1964, a decrease of 1.1 million tons, or 6 percent, from that of 
1963. Despite this decrease, production from culm and silt banks 
showed & minor gain (less than 1 percent), and the quantity of coal 
recovered from rivers and their tributaries increased 2 percent. 
Thus, all of the decrease was attributable to production from under- 
ground mines and strip pits. Underground production dropped to 
34 percent of total production, compared with 37 percent 1n 1963; 
strip pits accounted for 42 percent (41 percent in 1963); culm banks, 
20 percent (18 percent in 1963); and river coal 4 percent (the same as 
in 1963). 

Each of the three producing regions showed losses in 1964. In the 
Lehigh region, total production was 13 percent below that of 1963, 
with decreases of 16 percent in production from und und mines, 4 

ercent at strip pits, and 28 percent from culm banks. In the 
Schuylkill region, where production was more stable (decreasing only 
0.2 percent from 1963), the loss of 14 percent &t underground opera- 
tions was about offset by gains in production of 2, 9, and 14 percent 
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for dredges, strip pits, and culm and silt banks, respectively. The 
Wyoming region recorded a gain of 27 percent in output from culm and 
silt banks, but had losses of 10 and 22 percent, respectively, in produc- 
tion from ‘underground mines and stri ping o operations. The Schuyl- 
kill region contributed 51 percent of the production, an increase 
of 3 percentage points over 1963; the W nun production dro ped 2 
points from 32 to 30 percent; and the output from the Lehigh 
dropped from 20 to 19 percent. 

orthumberland County was the only major anthracite producing 
county to show an increase in production (6 percent). tput 
decreased 11 percent in Luzerne County. 11 percent in Schuy 
County, and 4 percent in Lackawanna County. Production data by 
counties, regions, and fields are shown in tables 4, 7, 8, and 9. Figure 
1 shows trends in anthracite shipments, 'by regions, for 1940-64. 


MILLION NET TONS 


Vë? —. NY 
Wyoming 2 


Wie 
i in CS 
NEM pp 


Frans 1.—Pennsylvania anthracite shipped from the Lehigh, Schuylkill, and 
Wyoming regions, 1940-64. 
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TABLE 5.—Sizes of Pennsylvania anthracite prepared at plants in 1964, by 
regions, in percent of total 


(Excludes dredge coal) 


Schuylkill region 


Bize 

Shipped | Shipped 
by rail |by track 

Lump i and broken.......................]..---..... ].-----.... l ....... 

E eh cte os y mus a Mi E EE 5.9 0.6 š 

e EE 8 17.4 6.1 
S 2... i 8 11.7 16.6 
öĩõĩĩê[i5ẽðʒũði4s4d 8 4.5 16.2 
Total pea and larger 39.5 39. 5 
Buckwheat No. 1111111. 6. 7 14.2 
Buckwheat No. 2 (rice) 5.1 16.1 
Buckwheat No. 3 (barley)................ 9.0 13.0 
Buckwheat No. A. 9.5 4.0 
Buckwheat No. 55555... 21.2 21 
AH. nanc ce Ae ee 9.0 10.5 
Total buckwheat No. 1 and smaller. 60. 5 60. 5 


Wyoming region t 


Lump ! and broken ooo... (* (2) 
EES 0.3 4.6 4.9 0.2 2.5 
E EE 6.5 15.2 16.9 8.6 12.6 
See 88 15. 6 17. 3 14.2 16. 0 15.2 
ü TTE 17.5 12.9 7.1 13.8 10.5 
Total pea and larger 39.9 50.0 43.1 38.6 40.8 
Buckwheat No.1.................... LLL 16.6 13.9 10.2 13.5 11.9 
Buckwheat No. 2 (rice) 11.7 9.2 6.1 12.8 9.5 
Buckwheat No. 3 (barley)... ----------- 1.6 10.3 10.0 12.2 111 
Buckwheat No. 4343434. .6 2.2 7.1 3.5 5.3 
Buckwheat No. 55555 .... 1.3 3.1 15.4 4.6 9.9 
))) ³oÜüwi ᷣͤKy ĩͤ 22.3 11.3 8.1 14.8 11.5 
Total buckwheat No. 1 and smaller. 60.1 50.0 56.9 61.4 59.2 


1 Quantity of lump included is insignificant. 

3 Less than 0.05 percent. 

3 Includes various mixtures of buckwheat Nos. 2 to 5 and coal of relatively low value. 
* Includes Sullivan County. 
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TABLE 6.—Sizes of Pennsylvania anthracite prepared at plants, by regions in 
percent of total 


(Excludes dredge coal) 
Lehigh region Schuylkill region 
Bize 
1960 | 1901 | 1962 | 1963 1960 | 1961 | 1962 | 1963 
Lump i and broken 0.1 O 
A IA 09| 1.8 23| 3.3 .5 .6 
e RIA AN 11.5 | 11.6 9.7 | 11.8 | 11.8 | 12.0 
e E 15.4 | 15.9 11.7 | 14.1 | 15.3 | 15.8 
PER geg 11.1 | 11.2 10.1 | 10.3 | 10.1 | 10.3 
Total pea and larger.............. 38.9 | 40.5 1 | 33.8 | 39.5 | 37.8 | 38.7 
Buckwheat No. 11111 10. 8 12.3 | 11.0 | 9.3, 10.4 | 12.1 | 11. 
Buckwheat No. 2 (ice) C 8.6] 8.9 8.6 [ 8.7 10. 5 9.59. 
Buckwheat No. 3 (barley).............. 9.0 10.2 8.8] 98 110 | 13.2 | 12. 
Buckwheat No. 44 7. 3 9.06.8 [ 7.8| 6.8] 7.37. 
Buck wheat No. 55 0.9 | 11.1 | 10.6 16.8 | 12.1 | 11.6 | 10. 
0-2 < ³A¹¹¹¹ 4.5| 8.0 17. 1 13.8] 9.7 8.510. 
Total buckwheat No. 1 and 
/// l ous .1 | 59.5 | 62.9 | 66.2 | 60.5 | 62.2 | 61.3 
Wyoming region + 
Lump ! and broken. ..................- 0.1 (3) 0.1| 01] (3 N a 
EE 1.9 46| .6| 12] 25 6 5 
BUG sao ebe 15.3 15.2 | 12.8 | 13.0 | 13.2 | 13.0] 12.6 
Chestnut... 20.2 17.3 16.9 17.3 | 15.6 | 15.4 | 15.2 
EO 14.5 12.9 | 11.6 | 11.8 | 11.8 11.4] 10.5 
Total pea and larger.............. 52.0 50.0 | 42.0 | 43.4 | 43.1 | 42.4 | 40.8 
Buckwheat No. 1121ʒjʒ 15.1 13.9 | 13.3 | 12.9 | 13.1| 126 | 11.9 
Buckwheat No. 2 (rice) 9. 4 92| 9.2 9.2] 921 9.3 9.5 
Buckwheat No. 3 (barley).............. 11.3 10.3 | 11.8 | 11.5 | 10.5 | 10.8 | 11.1 
Buckwheat No. 44 3. 0 2.2 5. 5 61 5.4 5.6 5.3 
Buckwheat No. 5 4.3 3.1] 8.6! 8.7] 9.5 10.8 9.9 
WBE EE 4.9 11.3] 96] 8.2 9.2 8.5 11.5 
Total buckwheat No. 1 and 
AAA 8 48.0 50.0 | 58.0 | 56.6 | 56.9 | 57.6 | 59.2 


! Quantity of lump included is insignificant. 

3 Less than 0.05 percent. 

3 Includes various mixtures of buckwheat Nos. 2 to 5 and coal of relatively low value. 
* Includes Sullivan County. 
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TABLE 7.—Production of Pennsylvania anthracite in 1964, by regions 


Production 


Rail shipments Truck shipments Total 
Nettons| Value! | Nettons| Value! Value | Net tons | Value! 


tion plants. I. 612, 288 '$14, 248, 943 |1, 566,840 414. 977,380 | 7,703 1969, 905 | 3, 196, 831 $29,296. 223 
= == [= = == q( - 


8, 096, 391 | 66, 005, 406 


31,105, 089 |4, 222,615 | 35,752,206 | 7,985 | 68, 
500 | 1, 705, 248 | 2,359,193 


081 
1, 870,642 | 143, 515 487, 051 500 


32, 975, 731 |4, 366, 130 | 36,239, 347 | 8, 485 | 09, 581 


27, 101, 340 |2, 570, 855 | 22, 757, 285 |127, 615 [208, 063 | 5,208, 791 | 50, 066, 688 


72. 455, 372 |8, 360, 310 | 73, 496, 961 |143, 303 ¡346, 049 |16, 479, 003 |146, 288 322 
Dredges....... 708, 248 


561,233 | 1,870,642 | 143,515 487, 051 500 | 1,500 2, 350. 10 
Grand total. 8. 536, 623 | 74, 326, 014 |8, 503, 825 | 73, 974, 012 |143, 803 347, 549 |17, 184, 251 |148, 647, 575 


1 value given for shipments is that at which coal left possession of producing company; does not include 
Belling e 
3 Incl udes Sul Sullivan County. 


TABLE 8.—Pennsylvania anthracite produced, 1960-64, by fields, in net tons 


Field 1962 1963 1004 


Eastern Middle: Breakers and washeries. . 


Western Middle: 
Breakers and wasberies 8, 104, 897 
Dede soos sss sd cde ea 71, 828 


2, 257, 038 | 2,657,400 2, 188,77 


4,270,454 | 440.19 
36, 095 s, 


Total... 2. Ssu z SS ss. REA 5,176, 725 4,306,549 | 4, 526,158 
Bout hern: M 

Breakers and washeries..............-- 4, 530,628 | 4,486,037 | 4,515,339 | 4,857,077 | 45,94 
Died FOS A 640, 335 687, 561 685, 946 655, 635 671, 581 
rr a as sssss s 5,170,963 | 5,173,598 | 5,201,285 | 5,513,612 | 5263595 
Northern: Breakers and washerles 1........| 6,348,253 | 5, 538, 408 | 6,789,724 | ka 91 

Total: y 
Breakers and washeries 16, 700, 591 | 16, 166, 595 | 17, 576,654 | 16,479. 08 
Dredges oo : 745, 848 721,051 691, 730 705, 248 
Nc 

18, 267, 384 


1 Includes Sullivan County. 
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TABLE 9.—Production of Pennsylvania anthracite in 1964, by counties 


Truck shipments Colliery fuel 


Nettons| Value! |Nettons| Value! Net | value | Net tons | Value! 


Lancaster, 

and Synder...... $1,812, 642 | 106,752 , 868 |... .... Deere eaa: I $2, 159, 510 
Donn 4. 158, 687 72, 770 269, %% ll... 501, 447 | 4,428,214 

Columbia 6,714, 750 | 119,256 865, 975 183 | $1,279 823,1 7, 582, 
Dauphin 872, 443 48, 803 234, 6722... 255,323 | 1, 107, 118 

Lecka wanna 5,371,903 | 407,661 | 3,908,400 | 1,073 | 9,307 920,199 | 9,289, 
Lebanon 160, 973 9, 404 030 E ¿2 30, 211, 903 
88 29, 657, 697 2, 968, 108 | 26, 867, 364 133, 940 266, 441 | 6, 035, 666 | 66, 791, 502 
Northumberland. . 6, 143, 304 |1,267, 337 | 10, 367, 150 815 | 4,210 | 2,140,390 | 16, 514, 664 
uylkill . 19, 430, 366 3, 486, 380 | 30,967, 708 | 7,792 | 66,312 | 5,801, 477 | 50, 464, 386 
Sullivan... l 8 15, 932 82: 377 A 15, 932 82, 377 
Wayne. ........... 8, 249 1, 422 r! 1, 775 16, 200 
Total 74, 320, 014 |8, 503, 825 | 73, 974, 012 |143, 803 |347, 549 17, 184, 251 |148, 647, 575 


1 Value given for shipments is that at which coal left possession of producing company; does not include 
selling expenses. 


Underground Mines.—Production from underground mines de- 
creased sharply in 1964, after having remained relatively stable for 
several years. 'The decrease (826,000 tons) was largely attributable 
to declines in the shipment of fresh-mined large sizes to European 
markets, exclusive of anthracite shipped to the U.S. Armed Forces in 
West Germany. There was little change in the proportion of tonnage 
contributed by each region. Of total underground production, the 
Lehigh region remained the same as 1963, 1 percent; the Schuylkill 
region dropped to 53 percent (54 percent in 1963); and the Wyoming 
rose to 46 percent (45 percent in 1963). In the Lehigh region pro- 
duction from underground mines decreased 16,000 tons, or 16 percent; 
In the Schuylkill region, 500,000 tons or 14 percent; and in the Wyoming 
region, 310,000 tons, or 10 percent. Detailed data on production 
by source, fields, and regions are shown in tables 10 and 11. Figures 
2 and 3 show trends in production by source. 


TABLE 10.—Pennsylvania anthracite produced in 1964, classified as fresh-mined, 
culm-bank, and river coal, by fields, in net tons 


Fresh-mined coal 
Underground mines From From 
river Total 
Strip pits| banks 
Hand 
Total 


| Ee — gell ES | ——— GT 


1, 559, 426 | 1,984, 126 | 1,901, 455 
49, 702 | 2,675,389 | 1,633,429 | 806, 978 


2, 483, 792 | 5,888,826 | 7,177, 188 | 3,412,989 | 705,248 | 17, 184, 251 


! Includes Sullivan County. 
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TABLE 11.—Pennsylvania anthracite produced in 1964, classifled as fresh-mined, 
culm-bank, and river coal, by regions, in net tons 


Fresh-mined coal 


Underground mines Fro 
Reglon river Total 
Strip pits dredging 
Mechan- Hand 
ically loaded Total 
loaded 
Lehigh................... 88, 100 42, 843 80, 943 | 2,170,162 | 885, 7288 8, 186, 31 
Schuylklll................ 791, 247 | 2,341, 247 | 3,132, 494 | 3, 373, 597 705,2A8 | 8 791. 60 
Wyoming 1 2, 625, 687 49, 702 | 2,675,389 | 1, 633, 429 896,973 |.......... 6, 205, 791 
Total. ocacion: 3, 455, 034 | 2, 433, 792 | 5, 888, 826 | 7,177,188 | 8,412, 989 | 705 248 | 17, 194. 251 
1 Includes Sullivan County. 
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FiGuRE 2.— Production of Pennsylvania anthracite, by sources, 1940-64. 
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Figure 3.—Production of Pennsylvania anthracite, by sources, 1940-64, in 
percent of total. 


. Strip Pits.—Production at stripping operations declined 4 percent 
in 1964. In the Schuylkill region, output from strip pits increased 
9 percent. In the Lehigh and Wyoming regions, however, strip-pit 
production decreased 4 and 22 percent, respectively. Of the total 
produced by stripping, 47 percent was produced in the Schuylkill 
region (42 percent 1n 1963); 30 percent in the Lehigh (the same as the 
revious year); and 23 percent in the Wyoming region (28 percent 
in 1963). Of the total fresh-mined coal (strip plus underground) 
produced in the Lehigh region in 1964, 96 percent originated at strip 
pits, in Schuylkill, 52 percent of the total was strip coal; 38 
percent of the Wyoming coal was from strip pits. Comparable 
figures in 1963 were 96, 46, and 41 percent, respectively. Table 12 
shows detailed data on strip-pit 1 for selected years in the 
period 1915-64. Figure 4 shows regional production of strip coal 
or 1940—64. | 
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TABLE 12.—Production of Pennsylvania anthracite from strip pits 


M 55 by Percent of 
8 = 
e | Ca 


II)); WW. 1. 121, 603 NA 
J; ³¹¹¹¹0¹¹¹ A PII HIPOTECA 2, 054, 2.5 
1925222222. ce dt hase EE 1, 578, 478 2.7 
A A A 2, 536, 3.8 
1057 EE 7, 543, 157 37.4 
A mn 8 6, 877, 761 89.1 
LEE 7, 096, 43. 0 
1 ³ð se uaa DOS 7, 112, 288 48.0 
// ³ÜAAAA A ĩ „246, 61.6 
A A A aeS 6, 822, 207 50. 6 
A 8 7, 467, 842 52. 7 

A A 2, 170, 162 96. 

Schuylkill region 8, 373, 597 1. 

l 1, 633, 429 87. 

Total. ......... .. ........ ...... ... .. RE iÉS 7, 177, 188 54. 


NA Not available. 
1 Includes Sullivan County. 
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Figure 4.—Pennsylvania anthracite mined from strip pits, by regions, 1940-64. 


Culm Banks.—Because of a stable market for the small sizes, 
anthracite reclaimed from culm and elt banks remained virtually 
the same. However, as some banks were depleted during the year 
and operations were shifted to other sites, the percentages contributed 
by the individual regions showed marked changes. In 1963, the 
Lehigh region contributed 38 percent of total culm-bank production 
compared with 28 percent in 1964, & decline of 28 percent. On the 
other hand, the Schuylkill region increased production by 14 percent 
and the Wyoming by 27 percent. The Wyoming region’s share 
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TABLE 13.—Production of Pennsylvania anthracite from culm banks, b 
in net tons 
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TABLE 15.— Pennsylvania anthracite produced by dredges, by rivers 


(Including tributaries) 

Lehigh | Schuylkill |S Average 

River River value 

(net toms) | (net tons) per ton 
(E 1 78, 947 () 863, 997 942. 944 $1, 097, 000 $1.16 
MEI oca . .  . . ..-. 47, 838 396, 522 1, 073, 203 1, 517, 563 1, 839, 784 1.21 
E. VE 9, 385 268, 919 1, 006, 729 1, 285, 033 1, 478, 719 L15 
1 A 37, 452 342, 815 954, 470 1, 334, 737 1, 972, 777 1.48 
Y RA ee 40. 894 494, 837, 472 1, 372, 737 2, 084, 431 132 
1068 EE 41, 409 366, 161 797, 656 1, 205, 226 1, 924, 148 1.60 
1008 . . e 37, 441 247,757 847, 196 1, 132, 394 2, 091, 324 15 
> AAA 46, 478 158, 102 1, 015, 126 1, 219, 706 2, 480, 068 20 
1948 BH. 54. 284 67. 871 865, 849 988, 004 2, 291, 752 23 
1177 ME 22, 131 52, 012 790, 979 865, 122 2. 131, 096 2. 46 
1950__.------------------ 21. 877 34, 222 563, 465 619, 564 1, 677, 508 27 
EE 25, 344 27, 454 508, 770 561, 568 1, 576, 576 28 
1952 oen eer ELA 17, 402 30, 407 324, MS 372, 054 1, 109, 778 29 
NOOR ice . .. . . en 31, 391 20, 643 386, 147 438, 181 1, 449, 149 33l 
CCT ͤ NNUS 16 0185 709, 892 725, 907 1. 810, 026 24 
e E A 29, 935 60, 256 698, 652 788, 843 1, 844, 835 29 
1908 AA 44. 262 5, 540 666, 485 716. 287 L 273, 415 178 
C — enc 30, 650 10, 167 616, 884 657, 701 1,143,152 L7 
| oo REMIT" 30, 763 10, 230 650, 800 691, 793 1, 324, 943 18 
„ 12, 312 13. 213 690, 094 716, 619 2, 310, 895 3.22 
Kee 22, 700 23, 624 665, 839 712, 163 2, 257,367 3.17 
1961... es cee 2, 975 122, 880 619, 993 745, 848 2, 255, 314 3.16 
L PA EE 98, 076 628, 975 727, 061 2, 475, 987 3.41 
Y ARA ͤ de 83, 768 607, 962 691, 730 2, 469, 101 47 
NOAA .ͤͤrV» ES 97, 957 607, 291 706, 248 2, 359, 193 25 


Schuylkill included with Lehigh in 1940. 


Weekly and Monthly Data.—The Bureau publishes a series of weekly 
reports containing estimates of weekly and monthly production of 
Pennsylvania an ite, as well as a record of daily and weekly car- 
loadings. Estimates of production are derived primarily from factors 
based on carloading data furnished by the Association of American 
Railroads. Secondary factors are those for colliery fuel, river coal, 
and truck shipments. The weekly and monthly estimates have been 
adjusted to the production total for 1964 and are presented in tables 


TABLE 16.—Estimated production of Pennsylvania anthracite, in 1964! 


pet tons 
2153 817 
429 326 
218 E 
437 306 
447 298 
463 277 
882 33 
310 316 
349 La 
288 288 
250 T 
267 356 
293 33 
251 29 
277 1218 
963 
305 17, 184 
350 
401 


Mines canvass. 

Figures represent output of working days in that part of week included in calendar year 1964. Revised 
total for week of January 4, 1964 was 201,000 net tons. Preliminary production for week of January 2, 1965 
was 218,000 tons. 
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3 ° ° ° ° ° 
TABLE 17.—Estimated monthly production of Pennsylvania anthracite, in 
thousand net tons 1 


Ë 
a] 
Ë 
e° 
š 


nua 2,743 | 2,625 | 2,161 | 2,318 | 1,701 | 1,767 | 1,810 | 1,799 1, 668 
Tebruar APRA 2,360 | 2,072 | 1,753 | 1,645 | 1,643 | 1,721 | 1,522 | 1,529 1, 520 
TTT 2. 1,798 | 1,476 | 1,593 | 1,749 | 1,438 1,513] 1,489 1,211 
F 2,258 | 2,037 | 1,545 | 1,588 | 1,281 | 1,173 | 1,257 | 1,195 1, 454 
E EE 1,947 | 2,204] 1,612 | 1,466 | 1,313 | 1,418 | 1,319 | 1,524 1, 636 
JUNG eier 2,470 | 2,551 | 1,963 | 1,777 | 1,496 | 1,344 | 1,339 | 1,455 1,816 
A A ES 1,8 1,478 | 1,377 | 1,206 | 1,186 | 1,178 906 | 1,124 1, 182 
AURUS Lata naaa 2,729 | 2,294 | 1,750 | 1,600 | 1,704 | 1,533 | 1,328 | 1,606 1, 306 
September...............--- 2, 2,173 | 2,050 | 1,823 | 1,580 | 1,394 | 1,193 | 1,574 1, 300 
CLODE A T. C uso 2,971 | 2,262 | 1,966 | 1,805 | 1,678 | 1,603; 1,528 | 1, 1, 337 
November 2,029 | 1,928 | 1,559 | 1,863 | 1,692 | 1,501 | 1,664 | 1,615 1, 340 
Deeds e 2,342 | 1,826 | 1,959 | 1,965 | 1,794 | 1,376 | 1,515 | 1,535 1, 414 
Total... as 28,900 | 25,338 | 21,171 | 20,649 | 18,817 | 17,446 | 16,894 | 18,267 | 17,184 


! Production is estimated from weekly carloadings, as Proported by the Association of American Railroads, 
and includes mine fuel, coal sold locally, and dredge 


16 and 17. The weekly anthracite report also contains supplementary 
monthly tables on rail and truck shipments, consumption, retail-dealer 
Stocks and deliveries, imports, exports, and other related subjecta. 
ee to be placed on the mailing list for this publication should be 
addressed to the Bureau of Mines. 
Mechanical Loading.—With the drop in total production and 12 
percent in underground mining, mechanical loading decreased 6 per- 
cent and hand loading decreased 20 percent. As & result, anthracite 
loaded mechanically was 59 percent of the total under ound production 
in 1964, compared with 55 percent in 1963. The Northern field was 
rimarily responsible for the drop as the increase in the Western 
fiddle field more than offset small decreases in the other two fields. 
Figure 5 shows trends in mechanical loading, hand loading, and 
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FicvRE 5.—Pennsylvania anthracite mechanically loaded, hand loaded, and 
stripped, 1940-64. 
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stripping for 1940-64. Tables 18 and 19 present data on the tonnages 
loaded mechanically and the number and types of equipment used. 


TABLE 18.—Pennsylvania anthracite loaded mechanically underground, by 
fields, in net tons 


Scraper loaders ! Pit-car loaders Hand-loaded face Total Mer er 


conveyors, al] types 3 
Fleld 
1963 1964 
Northern.......... 1, 013, 878 1, 496, 170 | 2,856,278 | 2, 625, 687 
Eastern Middle...|........... A4 3, 100 
Western Middle... 61,716 500 320, 350,547 
Southern . 101, 574 261, 528 439,220 | 424,700 
Total. 1, 167, 168 2,183, 915 | 3, 665, 962 | 3,455,004 


1 Includes mobile loaders. 
? Shaker chutes, including those equipped with duckbills. 


TABLE 19.—Pennsylvania anthracite loaded mechanically underground, in 


net tons 
Scraper loaders Mobile loaders Conveyors ! and pit- Total loaded 
car loaders mechanically 
Year 

Number | Net tons | Number | Net tons | Number 
of units Joaded of units loaded of units 
19600. 114 75⁴ 
196. 132 387, 417 616 
19622. 128 296, 259 536 
1963. 147 304, 916 512 


a 92, 556 495 


t Includes duckbills and other self-loading conveyors. 
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TABLE 20.— Trends in mechanical loading, hand loading, and stripping of 
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Btrip pits 


Net tons 


Fresh-mined coal 
of total, | Total (net 
tons) 


under- 
ground 


Pennsylvania anthracite 
(Mechanical loading includes coal handled on pit-car loaders and band-loaded face conveyors) 


Underground 


Year 


SRSESESSESRSBSERSALSESSSSRIESSSEZARRABS 


GQ. a b a a a 9» A a 9» p 9» A . e 9» 9 9^ ^ "»" 9^ n" @ 9o @ 9^ @ ^» ^ 


SEESRSSESSSRS 


œ e e a e „% e 9o e o „% e 6 „ 6 ^» 9 9» 25 5 "ew ee a e 


A EEE REIS LETS 


= a a e „% a a a a a a ^ e e 9» e ee ee e K „% ^^ 6 fp A B® ^o e 9 


a a ^ "e a 6 "e e e 9 . ee e e ^ e «„ „% ^o € ^ 


e "e e a. a aA = 6» ^ e a a e P a 2 a a „ ^» e a Sa a ^ 


AA PELE EE DE PECEBERS- AS NSN 


OOO ri O OD 00 00 Qi « @9 09 « «0 10 CN 04 DO O t= 04 CQ 00 10 GO O v 1 C4 CM r= e CQ 0 99 


SRESASSSESSEKRESSSSSS 


E Rec ei vw i d Rr r du d edeg dede 


III pc ed e= 


O “OD N * O = CQ CA = @ t= t= €O DI 00 O> O e 090 09 Y 10 Y Y @ xO 00 00 @ € 000 (D t= 


decos iii dicas dde tdci a 


a a P a % a a ..o.o. ^ 


5 


S 
La) 


9 


* 
= 
' 1 1 
1 t 
' ' ' 
1 1 ' 
U D , 
e U 0 
U U U 
242282225 
eg eg eg w Gd L 


10, 


S 
wé 
P 

i 


: 


1027.5 
192 
1929....... 
1000. 
1931....... 
1922 

1998 

194. ...... 
1936 
1996....... 
1066 
1060 
19067 
1908. 

1969 
1000 


As reported by Commonwealth of Pennsylvania, Department of Mines. 
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TABLE 21.—Power shovels and draglines used in recovering coal from culm 
banks and in stripping Pennsylvania anthracite, by types of power 


1962 1963 1964 
Type of power 
Number | Number Number | Number Number | Number 
of power of Total | of power of Total | of power of Total 

Shovels | draglines shovels | draglines shovels | draglines 
RET 8 6 14 24 11 28 8 % 
Electric........- 39 59 98 27 50 27 68 % 
esel. 91 177 268 9⁴ 182 276 97 184 281 
Diesel-electric. .. 5 6 11 3 4 š 4 7 
Total 143 248 391 146 246 155 264 419 


PRICES AND VALUE OF SALES 


Based on total production, including colliery fuel and dredge coal, 
the average value of Pennsylvania anthracite in 1964 was $8.65 per 
short ton, a gain of 3 percent over that for 1963. Total value of the 

ear’s output dropped to $148,648,000, or a decline of 3 percent. 
ices of the larger sizes were steadier during the year than those of the 
smaller coals: shipments of the pea and larger size group declined 10 
percent but dropped only 4 percent in total value, while shipments of 
the buckwheat No. 1 and smaller size category declined 3 percent and 
dropped 2 percent in total value. 

Among the individual sizes, the industry reported average increases 
of $0.74 for lump and broken (average value In 1963, $12.10 per ton), 
$0.91 for egg ($12.03 in 1963), $0.73 for stove ($12.19 in 1963), $0.68 
for chestnut ($12.24 in 1963), $0.67 for pea ($10.15 in 1963). Asa 
result, the average per-ton value for the pea and larger group of sizes 
increased from $11.65 to $12.38. Average value of the buckwheat 
No. 1 and smaller size group was $6.34, an increase of $0.09 over the 
1963 level. The largest increase ($0.63) was for buckwheat No. 1, - 
followed by buckwheat No. 2 (rice) ($0.43), buckwheat No. 3 (barley) 
($0.31), buckwheat No. 4 ($0.20), and buckwheat No. 5 ($0.22). 
The “Other” was the only size classification showing a decrease 
SE All of the foregoing individual size values exclude dredge 
coal. | 

As is customary in the Pennsylvania anthracite industry, spring 
discount prices were announced in late March and early April 1964. 
On egg, stove, and chestnut the spring prices represented a cut of 
$1.25-$1.50 per net ton; on pea, $0.75-$1.00; buckwheat No. 1 and 
No. 2 (rice), $1.00 and $0.25 on buckwheat No. 3 (barley). 
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During July new prices were announced and by the end of the 
month, the prices quoted in Saward's Journal were higher, ranging 
from $0.50-$1.00 on egg and stove; $0.50-$0.85 on chestnut; $0.50- 
$0.60 on pea; $0.40 on buckwheat No. 1; $0.25-$0.50 on buckwheat 
No. 2 (rice) and $0.25 on buckwheat No. 3 (barley). After the 
announcement of a new wage agreement in early September, prices 
again rose; but, in most instances, the prices were the same or lower 
than those quoted in December 1963. By the end of December 1964, 
wholesale prices quoted in Saward's Journal were as follows: Egg and 
stove at $15.00 to $15.50; chestnut, $14.50-$15.25; pea, $11.85- 
$12.50; buckwheat No. 1, $10.40-$10.50; buckwheat No. 2- (rice), 
$10.50 and buckwheat No. 3 (barley) $8.50-$8.75. These prices 
reflected little change from those quoted in December 1963. 

Average values, f.o.b. preparation plants are presented by regions 
in tables 23, 24, and 25. ‘Trends in shipments and value, by size 
groups, are shown in figure 6. 


EE Buckwheat Nos. 4,5, ond smaller BE Chestnut and larger 
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FiaunE6. —Shipments of Pennsylvania anthracite, 1950, 1955, and 1964, by 
size groups, in percent of total tonnage and total value. 
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TABLE 22.—Standard anthracite specifications approved and adopted by the 
Anthracite Committee, effective July 28, 1947 


Size Round test mesh Over- Undersize Maximum impurities ! 
(inches) 
Broken Through 4384 4 4 ... 
Over 314 to 3. 
Egg...-..- 3 Through 33 to 3 
Over 2710᷑000O0 „„ 
Sto ve Through 2746...........- 
Over 1. 
Chestnut...................| Through 15$............. 
» 15% . 10 
guckwheat No. 1. 90 10 
Buckwheat No. 2 (rice).... 7510 10 
Buckwheat No. 3 (barley). . Je 10 
Buckwheat No. 4 Through 332. 20 
Over 364 4 
Buckwheat No. 5........... Through 36 


1 When slate content in sizes from broken to chestnut, Inclusive, is less than abo ve standards, bone content 
may be increased by 1% times the decrease in slate content under the allowable limits, but slate content 
specified above shall not be exceeded in any event. 

Ges of 1 percent is allowed on maximum percentage of undersize and maximum percentage of ash 
content. 

Maximum percentage of undersize is applicable only to anthracite as it is produced at preparation plant. 
Slate is defined as any material that has less than 40 percent fixed carbon. 

Bone is defined as any material that has 40 percent or more, but less than 75 percent, fixed carbon. 

3 Ash determinations are on a dry basis. 
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TABLE 23.— Average sales realization per net ton of Pennsylvania anthracite at 
preparation plants in 1964, by regions and sizes 


(Excludes dredge coal) 
Lehigh region Schuylkill region 
Size 
Shipped N De Total | Shipped | Shipped | Total 
by rail | by truck by rail | by truck 
Lump land oao) A E 8 $13. 76 $13. 77 $13. 76 
PER $13. 06 $12. 88 $13. 04 12. 02 12. 91 12. 92 
007ö6§ö ² ñ seo 13. 39 13. 4 13. 41 12. 85 12. 33 12. 59 
Gel. ol cuta ui etie 13. 32 13. 53 13. 44 12. 85 12. 29 12. 52 
A A 10. 75 11.15 11.06 10. 42 10. 03 10. 18 
Total pea and larger................ 18. 02 12. 53 12. 78 12. 31 11. 66 11. 95 
Buckwheat No. 11111 9. 48 9. 78 9. 68 9. 68 9. 19 9. 42 
Buckwheat No. 1 (rice d 9. 77 10. 08 10. 00 8. 92 9. 01 8. 99 
Buckwheat No. 3 (barley)................ 7. 29 7.15 7.21 6. 88 6.87 6.87 
Buckwheat No. (4. 5.22 6. 62 5. 33 5. 10 4.81 4. 98 
Buckwheat No. 5 5.20 4. 96 6.17 4.67 3. 83 4. 43 
A r!k„n eme 3. 39 2. 96 3. 16 3. 22 3. 52 3. 37 
Total buckwheat No. 1 and smaller. 6.10 7.62 6.85 5.94 6. 56 6. 25 
Total all sizes. ...................... 8. 84 9. 56 9. 19 8. 07 8.47 8. 28 
W yoming region ? Total 

me land broxennnnn n $12. 69 313. 46 812. 84 
Eg; S; uu immmer! 8 12 12.91 12. 94 
7% ß . 13. 06 12. 65 12. 92 
See EE 13.05 12. 81 12. 92 
|y- AGREE s 10. 74 10. 87 10. 82 
Total pea and larger 12. 66 12. 08 12. 38 
Buckwheat No. 111. 9. 68 9. 70 9. 69 
Buckwheat No. 2 (rice 9.31 9. 48 9. 43 
Buckwheat No. 2 (barley). y 6.97 6. 95 6. 05 
Buckwheat No. 444. 5. 15 5. 00 5. 10 
Buckwheat No. 5555. S . 4.84 4. 06 4. 66 
0120-4 EE Gees E . S 3. 26 2. 68 2. 88 
Total buckwheat No. 1 and smaller. 6. 37 6. 72 6. 56 
Total all sizes 9. 08 8. 79 8. 03 


1 Quantity of lump included is insignificant. 
2 Includes various mixtures of buck wheat Nos. 2 to 5 and coal of relatively low dollar value. 
3 Includes Sullivan County. 
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TABLE 24.— Average sales realization per net ton of Pennsylvania anthracite at 
preparation plants, by regions and sizes 


(Excludes dredge coal) 
Lehigh region Schuylkill region 
Bize 
1960 | 1961 | 1962 | 1963 | 1964 | 1960 | 1961 | 1962 | 1963 | 1964 
Lump! and broken.......... bet e, SO .....[$10. 62 1$10. 96 811. 34 [$12.62 | $13 76 
Egg; u oto unus cuu su $10.23 | 10.79 811.02 811.75 $13. 04 10.23 | 10.39 | 11.01 | 11.81 129 
hn ĩðV Sul ace 10.59 | 11.14 | 11.46 | 12. 13.41 | 10.39 | 10.69 | 10.93 | 11.92 12. 50 
Chestnut ae Pk 10.98 | 11.52 | 11.77 | 12.39 13. 44 | 10.56 10. 80 | 10.97 | 11.86 12.52 
S ²·Ü¹ꝛ 9. 44 9.22 9.36 9.89 | 11.06 8. 59 8.66 8.80 9.63 | 10.18 


———— | l —— |——— | | T c. | — | ———— 1 | —— 


Total pea and larger....| 10.41 | 10.75 | 10.92 | 11.57 | 12.78 | 9.97 | 10.19 | 10.36 | 11.28 | 11.95 


— | — ——— | —— — —— — | —————— | ———— I ——— | —————— [| ——————— |—————— — — 
— — | —— l | —— —ͤ— 2 —  |—— — — l — — 


Buckwheat No. 1............ 8.75 | 8.24! 8.03] 8.76| 9.65] 8.14| 7.99| &09| 8.78 94 
Buckwheat No. 2 (rice) - ....] 9.20] &99| 8.80 [9.25 10. 00] 7.99| 7.94 | 7.99] 8.63 89 
Buckwheat No. 3 (barley)....| 7.25 | 6.89] 6. 68 6.74 | 7.21] 6.76] 662] 654] 6.67] 68 
Buckwheat No. 4. 5. 05 4 88 4.94 4.97 5. 33 4.88 4.76] 4.58] 4.70] 4% 
Buckwheat No. 5............ 4.89] 4.70 49 | 4.86] 517] 4.23] 4.21] 4.16] 4.12] 443 
Other? sand a 1.77 1.86! 2.02] 3.00] 3.16] 2.90 2.99] 3.45] 3. 25 3.37 
Total buckwheat No. 1 
and smaller. 5.82] 6. 10 5.45] 5.89] 6.85] 6.00] 5.82 5.95 | 6.16| 6% 
Total all sizes. 7.60 7. 98 | 7.48 | 7.61 | 9.19 7.50 7.51 7.68 8.12 8.28 
Wyoming region š Total 
| 
Lump ! and broken. ......... $11.20 $11. 50 411.00 311.72 os 42 |$10. 87 "m 29 lei. 18 212. 10 | s M 
ESgll2 ñ 8 10.42 | 11.08 | 11.21 | 12. 19 12.90 | 10.31 | 10.84 | 11.13 , 12.03 | 12.94 
Stove... cessas ll. 10.74 | 11.57 | 11.59 | 12. 42 . 10. 56 x 11.10 | 11.29 | 12.19 Pg 
Chestnut 11.23 | 11.96 | 11.98 12. 62 13.18 | 10.89 | 11.36 11. 49 12.24 1292 
EE 10.64 | 10.87 | 10.60 | 10.83 | 11.42 | 9.57, 9.65| 9.63 | 10.15 | 108 
Total pea and larger. . 10.90 | 11.51 | 11.42 ' 12.06 | 12.67 | 10. 42 | 10.80 | 10.90 | 11.65 | 1238 
Buckwheat No. . 8.92 9.34 886 9.51 10.04 8.54 8.55 8.39 9.06 9.69 
Buckwheat No. 2 (rice)......| 9.09 | 9.24 | 8.95 9.419. 73 8.56 | 8.55 8.47 900; 949 
Buckwheat No. 3 (barley)....] 7. 16 7. 15 6. 77 653! 693] 6.95 6. 83 6. 64 6.64 6% 
Buckwheat No. 4. 5. 195. 155. 305. 60 522] 4.95 4.85 4. 78 4. 90 5. 10 
Buckwheat No. 5... 4. 78 4.90 4.61 4.77 4.95] 4.43 4.43 4.41] 4.44 46 
Other 2.54 2. 18 2.22 1. 92 1.87] 2. 52 2.64 2.62 2.94 28 
Total buckwheat No. 1 
and smaller.......... 7.00 | 7.41| 694! 7.46| 697| 627| 6.32 6.14 643 | 6. 56 


! Quantity of lump included ts insignificant. 
? Includes various mixtures of buckwheat Nos. 2 to 5 and coal of relatively low dollar value. 
3 Includes Sullivan County. 


TABLE 25.—Average value per net ton of Pennsylvania anthracite from all 
sources, by regions ! 


Shipped ere 


Lehlgh.............. $7.24 $9. 19 
S8chuylkill........... 7.18 1.88 
Wyoming ) 10. 24 9. 62 

Total 8. 20 8.65 


1 Value given for shipments is that at which coal left possession of producing company and does not in- 
clude selling expenses. 
3 Includes Sullivan County: 
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EMPLOYMENT 


Employment at anthracite operations continued to decline in 1964. 
Reports submitted to the Bureau on mine injuries and employment 
indicated that the average number of men working daily was 13,144, 
3 percent less than in 1963. 

Of the total number of men working daily in 1964, 40 percent were 
employed at underground mines; 14 percent in surface work at 
underground operations (including E shops); 23 percent at 
=? pits; 18 percent at preparation plants; 4 percent at culm banks; 
and, 1 percent on dredges. Notwithstanding the decrease of 12 
percent in underground production, the average number of men 
working at deep mines (underground and surface) decreased only 
5 percent. Employment at preparation plants decreased 2 percent 
and on river dredges 4 percent. 

The average number of men working daily at strip pits and culm 
banks each increased 2 percent despite the drop in production of 4 
Pn at strip pits and the increase of less than 1 percent at culm 


Of the total labor force, 50 percent was employed in the Schuylkill 
region, 36 percent in the Wyoming, and 14 percent in the Lehigh 
region. Employment declined in each of the regions as follows: 
Lehigh, 8 percent; Schuylkill, 2 percent; and Wyoming, 1 percent. 
The four major producing counties, Luzerne, Schuylkill, Northumber- 
land, and Lackawanna provided work for 92 percent of the total labor 
force; employment was down 2 percent in both Luzerne and Northum- 
berland Counties 7 percent in Schuylkil, but up 2 percent in 
Lackawanna County. 

Anthracite operations were active an average of 214 days in 1964— 
2 less than in 1963. In the Wyoming region, operations were active 
an average of 230 days; in the Schuylkill region, 208 days; in the 
Lehigh region, 194 days. The reduced labor force worked a total of 
2,812,000 man-days. The productivity rate was 6.11 tons per 
man-day, down from the record high of 6.27 tons set in 1963. Details 
on the number of men employed, days worked, man-days of labor, 
and productivity rates are presented in table 26. "The labor force 
is shown by counties in table 27. 
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TABLE 26.—Men employed, days worked, man-days of labor, and output per 
man per day at operations producing Pennsylvania anthracite in 1964 


(Includes operations of strip contractors) 


Lehigh Schuylkill[ Wyoming 
region on | region! 


Average number of men working daily: 


Underground aqqIe— l!. 2, 352 
e ß ... ... ....-- 708 
At culm we 22 153 
At preparation plants. ......................- 617 
Other surface. ................ LLL a LL lll... 834 
Total excluding dredge operations 4, 664 
Dredge operations 108 |........... 
POCA) (( ³⅛ A ĩͤ 8 4, 664 
Av e number of days active: 
operations except dredges. s 230 
Dredge operations............-.------.-------|----------| 245 |........... 
Average, all operations 230 
Man 115 of labor: 
A operations EE dredges................- 1, 073, 310 
Dredge operations............................]..........] 26,451 |........... 
Total, all operations........................ 1, 073, 310 
Av e tons per man-day: 
All operations except dredg ess i 4. 85 5.92 6.09 
Dredge operations............................|].-........] 20.00 |........... 26. 66 26.77 
Average all operations 4. 85 6.11 62 


1 Includes Sullivan County. 


TABLE 27.—Men employed at operations producing Pennsylvania anthracite, 
by counties 


(Includes operations of strip contractors) 


County County 


Berks, Lancaster, Lebanon, and 


Northumberland................. 
lIa A Lo CH . .. . .. ... cx 96 || Schuylkill.......................- 
Garbo nns e deeg e 343 258 || Sullivan 
Columbia 307 | 456 || wayne 
e, œ e ie 181 
kawanna..................-.. 1,086 | 1,107 || Total .. 
DULCING wo l... s e aha a a i 
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DISTRIBUTION 


Reports submitted voluntarily to the Bureau of Mines by producers, 
wholesalers, and exporting firms, showed that 15,705,000 net tons of 
Pennsylvania anthracite was shipped during the 1963—64 coal year 
050 1-March 31). Where possible, high-ash coal of low-dollar 
value, used largely as colliery fuel or for generation of electricity, was 
eliminated from the statistics. Of the total shipped to market during 
the year, about 75 percent was destined to points in the United States, 
4 percent to Canada, and the remainder to overseas countries. Com- 
pared with 1962-63 coal-year, total shipments were up about 3 percent, 
with declines of 8 percent in the United States and 17 percent in exports 
to Canada. However, exports abroad doubled—rising from 1,666,000 
tons in the 1962—63 coal year to 3,340,000 tons—as the result of con- 
tinued shipments to U.S. Armed Forces in West Germany and sharply 
increased demand in Western Europe. 

By size, shipments of pea and larger declined less than 1 percent, 
but buckwheat No. 1 and smaller sizes, as a group, rose 6 percent. In 
the United States demand for pea and larger sizes was 14 percent below 
1962-63 coal-year levels, and in Canada, 20 percent lower. These 
losses were balanced by the increase of 75 percent in overseas exports 
of these sizes. "The distribution pattern for the smaller sizes differed 
markedly, however, as shipments cf buckwheat No. 1 and smaller 
registered a gain of 156 percent in overseas markets, while dropping 
4 percent in the United States and 9 percent in Canada. Despite the 
57015 gain in exports of the smaller sizes, of greater importance to the 
producing industry was the fact that 60 percent of European imports 
consisted of the higher-priced large sizes. West Germany led all 
European countries with 908, 000 tons (including coal shipped to U.S. 
Armed Forces), followed by France, Netherlands, Belgium-Luxem- 
bourg, and Italy in that order. 

. Because of the 14 percent increase in rail traffic (due entirely to 
Increased exports) uud the 9 percent decrease in reported truck ship- 
ments, rail shipments accounted for 58 percent of the coal-year total, 
compared with 53 percent in the 1962-63 year. Truck shipments fell 
from 47 percent to 42 percent in 1963-64. Data on the distribution 
of anthracite during the coal year 1963—64 are presented in table 28. 

According to data released. by the Pennsylvania Department of 
Mines and Mineral Industries, both rail and truck shipments declined 
in calendar year 1964—by 7 percent and slightly more than 1 percent, 
respectively. Rail shipments to the New England States, New York, 

ew Jersey, and Delaware all decreased, whereas shipments to the 
other States increased from 7 percent for the “Other States" category 
to 175 percent for Indiana. “he decline in exports to Canada 
amounted to 134,000 tons, and exports to other countries were off 
510,000 tons, chiefly because of the decrease to European countries. 
Shipments by truck to markets in the producing region remained 
virtually the same whereas those in Pennsylvania markets outside 
the producing region increased 4 percent. "The District of Columbia 
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was the only other trucking market showing an increase. "Truck 
data for 1964 by months are shown in table 29, rail and truck ship- 
ments for the period 1960—64 are shown in tables 30 and 31. 


TABLE 29.—Truck shipments of Pennsylvania anthracite in 1964, by months, 
and by States of destination, in net tons ! 


Destination January |February| March April May June July 
Pennsylvania: 

Within region 381,213 | 339,871 | 279,957 | 268,162 | 226, 242, 382 180, 494 
Outside region........... 329,393 | 298,583 | 253,469 | 280,191 201, 952 283, 352 194, 339 
New York. .................. 83, 089 79, 103 49, 768 57, 763 54, 59, 683 42,123 
New Jersey 58, 534 48, 563 32, 538 42, 449 46, 576 48, 092 2A, 858 
Delaware 6, 258 4, 170 2, 647 1, 799 3, 632 2, 786 168 
Maryland. 12,171 | 10, 635 5, 790 4, 853 4, 4,167 2, 872 
District of Columbia 1, 012 928 126 159 198 
Other States 2, 888 3, 782 2, 458 1,037 1, 938 2, 779 1, 620 
Total: 1064. 873,834 | 785,719 | 627,555 | 656,380 | 599,853 624, 000 446, 671 
1003... ce ues 1, 006, 651 904,393 | 727,823 | 508,102 | 574, 556 548, 756 428, 887 

Sep- No- De- Percent 

August | tember | October | vember | cember Total of total 

trucked 

Pennsylvania: 

Within region............ 225,348 | 225,140 | 251,699 | 202,502 | 347,530 | 3,231,333 41.1 
Outside region 268,911 | 305,674 | 264,555 | 235,216 | 328, 586 | 3, 284, 221 41.8 
New Vork 55, 170 49, 100 54, 520 43, 302 64, 061 691, 987 & 8 
New Jersey.................. 31, 472 38, 898 41, 901 33, 735 82, 705 500, 921 6. 4 
Delaware 895 1, 957 2, 549 2, 696 4, 462 34, 019 4 
Maryland 4, 500 6, 714 7, 147 5, 998 8, 956 78, 227 1.0 
District of Columbia. ........ 326 148 353 455 1, 000 5,079 .1 
Other States 4, 599 4,177 4, 327 3, 029 3, 430 36, 070 4 
Total: 1964. 591, 221 631,814 | 627,051 587,023 | 810,736 | 7,861, 857 100. 0 
1900 627,612 | 613,110 | 676,370 | 659,477 | 794,369 | 7,970, 106 100. 0 


4 5 from reports of Pennsylvania Department of Mines and Mineral Industries: does not include 
redge coal. 


TABLE 30.— Rail shipments of Pennsylvania anthracite, by destinations, in 


net tons ! 
Destination 1960 1961 1962 1963 1964 

New England States 712, 780 602, 262 465, 535 407, 194 380 
NOW e OF A Rh nU CET 2,458,043 | 2,267,861 | 1,939,004 | 1,515,786 443 
New Jersevvs 988, 852 826, 323 858, 587 , 159 , 969 
Pennsylvania.. 2, 236, 964 2, 275, 481 2, 309, 182 2, 001, 932 434 
Deine 8 8, à „373 E 002 
Maryland gg. Qs. ew cece 167, 355 255, 658 182, 222 207, 904 ,209 
District of Columbia 22, 024 19, 561 15, 983 14, 982 008 
lll Eeler 17, 524 14, 158 18, 876 10, 613 373 
OMG ae 8 165, 903 174, 620 165,211 138, 546 154 
stet ³¹ ³˙ 8 44, 763 „650 ; 26, 306 358 
neee 8 91, 640 76, 348 75, 435 77, 548 435 
WISCONSIN EE 60, 737 59, 815 41, 322 24, 562 . 108 
Minnesota........... UR RECO EE 13, 032 8, 636 6, 304 8, 394 ,492 
Menge —!́! 50, 835 55, 218 43, 028 35, 377 951 
Other States 154, 586 121,119 190, 028 217,351 842 
Total United States 7, 233, 624 6, 845, 904 6,361,844 | 5,378,284 5, 493, 474 
AMA 1,067, 181 890, 058 713, 336 647, 437 513, 061 
Other foreign countries - 68, 875 82, 636 516,376 | 1,953,671 1, 443, 751 
Grand total eo e 8, 369,680 | 7,818,598 | 7,591,556 | 7,979,392 7, 450, 256 


SE from reports of Pennsylvania Department of Mines and Mineral Industries; does not include 
ge coal. 
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TABLE 31.— Truck shipments of Pennsylvania anthracite, by destinations, in 
net tons 


Destination 


Pennsylvania: 
Within region 3, 826 
Outside region. —ꝛ— 

New YORK e a 


we e gé e e U—4 œ om ep op —2 m 


3: GN s from reports of Pennsylvania Department of Mines and Mineral Industries; does not include 


The tonnage of anthracite moving over Lake Erie docks increased 
from 192,000 net tons in 1963 to 217,000 tons in 1964, but decreased 
19,000 tons over Lake Ontario docks. Receipts were about 15,000 
tons greater at Duluth-Superior. At 1 Lako docks, receipts were 
6,000 tons higher on Lake Superior, but declined about 8,000 tons at 
Lake Michigan. The exdock movement to inland points incrèased on 
Lake Superior but decreased on Lake Michigan. Detailed data on the 
Lake-dock trade in Pennsylvania anthracite are shown in table 2. 


CONSUMPTION 


Apparent consumption of Pennsylvania anthracite in the United 
States in 1964, calculated as production minus exports (including coal 
shipped to West Germany for the use of U.S. Armed Forces), totaled 
14.4 million net tons—a gain of 2 percent. This is the first year since 
1956 to show an increase in consumption. Although use data on 
anthracite are incomplete, the larger part of the gain apparently was 
attributable to increased demand for the saller industrial sizes. 
Demand by the major European countries for imports of American 
anthracite declined drastically (see table 34). orts to Canada 
again showed a decrease (20 percent), and deliveries by United States 
retail dealers outside the producing region were approximately 18 
percent below the 1963 volume. 

Consumption of Pennsylvania anthracite at electric-utility plants 
increased, as the total for 1964 (2,239,000 tons) represented a gain of 5 
percent. Data for the iron and steel industry are incomplete as no 
data are available for miscellaneous purposes. However, anthracite 
used for coke making increased about 41,000 tons, and that used for 
SE pelletizing, 248,000 tons. Consumption at cement 

lants dropped about 31,000 tons, and the amount used as colliery 
uel also decreased (17,000 tons). 

Consumption of Pennsylvania anthracite by public utility and coke 
plants is shown, by months, in table 2. Apparent consumption of 
anthracite, heating and range oil and natural gas is shown in table 32 
for the individual States comprising the primary anthracite marketing 
area. Historical data on retail-dealer deliveries, and consumption 
for certain industrial purposes are presented in table 33. 
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TABLE 32.—Apparent consumption of anthracite, heating and range oil, and 
natural gas, in the principal anthracite markets 


(Thousand net tons) 
New | New | New | Penn- | Dela- | Mary- | District Percent 
Fuel Eng- | York | Jersey | syl- ware | land | of Co- | Total ¡of total 
land vania lumbia fuels 
Anthracite (all users): ! 
A 00 602 | 23, 463 |21,468 | 8,912 88 348 25 | 14, 906 10.5 
1962 FCC 466 | 22,783 1, 451 8,696 65 274 23 | 13,758 9.3 
125 G PERS cee 407 | 22, 386 ,223 | 8,386 54 298 19 | 12,773 8.6 
S 38122, 009 |?1,142 | 8,725 46 309 24 | 12,036 85 
OU (heating and range): 3 
EE 32, 30, 285 | 11, 581 | 11,018 873 | 4,224 | 1,015 | 91,083 64.0 
1062 EE 32, 891 | 32, 294 | 12, 076 | 12, 1,003 | 4,442 | 1,092 | 90,231 64.8 
777 31, 783 | 32, 154 | 12,829 | 12,519 | 1,148 | 4,506 | 1,167 | 90,106 64.4 
1944. 31, 432 30, 988 | 12, 851 | 12, 484 934 | 4,602 | 1,498 | 94,879 63.7 
Natural gas: “ 
14. 3, 927 | 12,834 | 4,155 | 12, 240 206 | 2,887 5) 36, 249 25.5 
1902. 221 225 sss 13, 590 | 4,551 | 12, 685 228 | 3,086 5 33, 438 25.9 
1963.................... 4,611 | 14,290 | 4,897 | 12, 992 249 | 3,218 8 40, 257 27.0 
T Se EE 14,499 | 5,303 | 13,080 202| 3,397 $ 41, 391 27.8 
0 
e EE 36,616 | 46, 582 | 17,204 | 32,170 | 1,167 | 7,459 | 01,040 | 142, 238 100. 0 
1962__....-- eii a a ; 48, 667 | 18,078 | 33, 814 | 1,296 | 7,802 | *1,115 | 148, 427 100.0 
19063 A , 801 | 48, 830 | 18, 949 | 33, 807 | 1,451 | 8,022 |*1,186 | 149,136 100.0 
Doo me "—— 47,496 | 19,206 | 34,289 | 1,242 | 8,398 | *1, 522 | 148, 906 100. 0 


1 Pennsylvania Department of Mines and Mineral Industries. 

3 Part of the anthracite shown as ship to New Jersey is reshipped to New York. 

3 Converted to coal equivalent upon the basis of 4 barrels of fuel oil equaling 1 ton of coal. 

1 Converted to coal equivalent upon the basis of 24,190 cubic feet of nat gas equaling 1 ton of coal. 
$ District of Columbia included with Maryland. 

* Natural gas for the District of Columbia 1 included with Maryland. 


TABLE 33.—Retail dealer deliveries and consumption of Pennsylvania anthracite 
in the United States, 1955-64, by selected consumer categories 


(Thousand net tons) 
Iron and steel industry 
Retail 
Year dealer | Colliery Rail- Electric | Briquet | Cement 

deliv- fuel roads? |utilitiess) plants plants 

eries 1 
1955......... 13, 019 419 457 8, 209 264 199 366 385 109 
1956......... 13, 018 342 3, 296 228 244 377 564 625 
193353500 10, 670 279 361 3, 363 156 221 389 868 698 
1958......... 9, 386 195 335 2, 786 120 183 255 685 686 
1959......... 7, 562 129 292 2, 629 43 159 369 780 683 
1900......... 6, 775 102 248 2, 751 31 152 970 754 720 
1901......... 5,070 45 NA 2, 509 153 320 588 685 
1902......... 4, 767 152 NA 2, 297 Ñ 188 420 560 600 
1963......... 4, 055 161 NA 2, 155 8 184 451 766 670 
1964......... 3, 334 144 NA 2, 239 d 153 492 1,014 NA 


NA Not available. 

1 Estimated from reports submitted by 8 selected list of retail dealers. Does not include local sales. 

2 Association of American Railroads. 

3 Federal Power Commission. 

4 Annual Statistical Report, American Iron and Steel Institute. 

Annual Statistical Report, American Iron and Steel Institute. Contains a small but not exactly deter- 
mined amount of anthracite used for sintering. 

$ Concealed to avoid disclosure of individual company data. 


STOCKS 


Data on producer stocks were discontinued with October 1962, at 
which time only 124,000 tons were in ground storage at the mines. 
For many decades, the anthracite industry traditionally stored mil- 
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lions of tons of prepared coal in the producing region to satisfy a 
demand that normally far exceeded production during the winter 
months. However, with the long-term decline for its product and 
increased costs of storing coal, the industry has so reduced its mine- 
storage capacity that today it apparently lacks the flexibility to meet 
sudden, unexpected demand for large tonnages—particularly of a 
single size, or & narrow range of sizes. 

Retail dealers, either in anticipation of increased exports or fear of 
a recurrence ot the severe winter of 1962-63 increased their stocks over 
1963. "These increases ranged from 10,000 tons in January to 128,000 
tons in June. The only months registering a slight decrease were 
a and November. Yearend stocks were 50,000 tons higher 

an 1963. 

Public utilities again decreased their stocks but increased consump- 
tion by 100,000 tons. At the close of the year the utilities reported 
stocks at 1,247,000 tons, 4 percent below the 1963 year-end figure. 
Coke plants increased their stocks by 14 percent. Stocks on the 
Upper Lake Docks decreased drastically, with stocks at Lake Michigan 
docks down by 83 percent and at Lake Superior by 24 percent. 


FOREIGN TRADE 


Data released by the Bureau of the Census, U.S. Department of 
Commerce, indicate that 1,575,000 net tons of Pennsylvania anthra- 
cite was exported in 1964, a decrease of 53 percent from 1963. The 
entire loss was attributable to substantial decreases in Western Europe 
and Canada, minor gains in Asia were offset by declines in exports to 
South America, Africa, and Oceania. 

Census export data in table 34 show that 862,000 tons of anthracite 
were shipped to Europe in 1964, a decrease of 66 percent from the 1963 
figure. However, this does not fully reflect the total movement of 
anthracite to the Continent, because the Bureau of the Census does 
not include in its figures coal shipped abroad for the use of U.S. 
Armed Forces. According to data furnished to the Bureau of Mines 
by the Association of Ámerican Railroads, almost 965,500 tons were 
dumped at tidewater piers for shipment to West Germany, and 396,700 
tons were consigned to Netherlands. Of this amount, &pproximately 
1,160,000 tons were intended for the use of U.S. Armed Forces in 
Germany. A more accurate measure of the importance of the export 
trade to the industry can be obtained, therefore, by adding this 
military tonnage to the Census data. Such an addition would show 
that about 2,022,000 tons were sbipped to Europe. Also, the figure 
for total exports would approximate 2,736,000 tons. 

Although no size data are available by calendar years, trade sources 
indicated the major part of exports in 1964 consisted of the larger 
sizes, thus helping the industry to absorb further losses in space- 
heating markets of the United States and Canada. 

As indicated in footnote 9 to table 2, the Bureau of the Census dis- 
continued issuing separate data on imports of anthracite beginning 
with September 1963. Since that date, the small quantities imported 
into the country have been combined with bituminous coal. 


789-7 80—_65——_14 
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TABLE 34.—Anthracite exported from the United States, by countries and 


customs districts 


—— Í| —— — —— — 


Country 1963 
North America: 
Canada.-..--.------------ 794, 585 
Canal Zone 27 
Costa Ríca............... 48 
Dominican Republic.....|........... 
Hat!!! 60 
Honduras ü 4 13 
Jamaica 122 
Mexico.. uoc Lea oce Rss 7,319 
Trinidad and Tobago..... 1 
Total... a u T eles 802, 332 
South Amerlca: 
Argentinien 
Brad. icons 5, 336 
Chile.. .------------------ 529 
Colombia . 54 
Peru. l 8 1,193 
S8urinam.................. 38 
Venezuela. ............... 8, 094 
Pet! 15, 244 
Europe: 
Belglum-Luxembourg..... r 543, 874 
Denmark 
o A 723, 964 
Germany, West 52, 163 
FIT! 259, 
Netherlands 829, 118 
Sl! 93, 791 
Sweden 96 
United Kingdom 334 
Yugoslavia............... 155 
Total. c ink 8 r 2, 503, 491 
Asla 
dispo conca 3, 269 
Indonesia... e wel 
E 275 
Israel.______..... an ae ee 10, 867 
Japan... uu. ee 3,714 
Korea, Republie..........|........... 
PBS. 
Philippines. .............. 271 
Saudi Arabi. 
Viet-Nam................. 14, 583 
Total 32, 985 
Africa: 
/ ³ / WE 
Rhodesia and Malawl....|.........-- 
Tunisia... 8 792 
Pos! 792 
Oceanía: 
Australia. 2, 433 
New Zealand............. 03 
Total 2, 496 
Grand total... 
* Revised. 


Source: Bureau of the Census. 


(Net tons) 
1964 Customs district 
North Atlantic: 

636, 867 Maine and New Hamp- 
R a S Siri 
5 New York............... 

76 Philadelphia 
37 mr D 
EE 
7,712 || Gulf Coast: 
69 Florida................. 
Galveston............... 
044, 807 Mobile 
New Orleans 
Sabine 
4,424 || Mexican border 
1, 701 Arizona................. 
387 A ee CR 
341 || Northern border 
Sl Duluthand Superior. — 
uth and Su r... - 
6, 722 ichigan. .............. 
13, 643 Rochester 
St. Lawrence 
Vermont 

140, 486 || Pacific Coast: 

54 W. FC 

201, 796 

679 Total... soc . a 
208, 313 
201, 071 

19, 183 
SA is 
862, 021 
2, 268 
77 

89 
8,385 
11,351 
47 

49 

120 

30 

29, 385 
51, 751 
565 

43 

608 

2, 267 
2, 207 


3, 357, 340 1, 575, 097 


1963 1964 
1 50 
7,175 | 4.010 
2 672, 468 | 1, 095, 655 
9, 150 712 
1,476 533 
2,750 | 3,313 
1,826 | 1,375 
481 
146 |.......... 
650| 7M 
450,945 | 328, 511 
1,167 | — 2,07 
672| 1,959 
1,688 | Am 
22,545 | A 
166,317 | 119,540 
1,524 870 
627 270 


3, 357, 340 | 1,575, 097 


NoTE.—According to the Association of American Railroads, 2,005,763 net tons of anthracite was exported 


to Europe in 1964, compared with 3,210,156 tons in 1963. Of this total, 965,470 tons was consi 
West Germany and 396,710 to Netherlands, including shipments for the use of U.8. military 
This compares with 860,800 tons to West Germany and 847,598 tons to Netherlands for the same 


Germany. 
period in 1963. 


ed to 


forces in West 


COAL—PENNSYLVANIA ANTHRACITE 203 


WORLD PRODUCTION 


World production of anthracite totaled 205.7 million tons in 1964 
according to estimates and data reported by several sources, an increase 
of approximately 2 percent over the revised figure for 1963. In 
Europe, relatively small tonnage increases were reported for Belgium 
and the United Kingdom; however, the estimated increase of 1.2 mil- 
lion tons in West Garman placed the total for the Continent well 
above the 1963 output. Elsewhere, the most significant increases 
occurred in North and South Korea, with the latter almost doublin 
its production since 1960 with U.S. aid. Production in the Unite 
States decreased by more than 1 million tons. In the U.S.S.R., the 
largest anthracite-producing country in the world, output was esti- 
mated at 85 million tons in 1964, a gain of less than 1 percent. World 
Ane cun of anthracite for the 5-year period, 1960—64, is shown in 
table 35. 


TABLE 35.—World production of anthracite, by countries ! 


(Thousand short tons) 
Country 1960 1961 1962 1963 1904 » 
A o rimas e 8 8, 815 8, 210 8, 406 8, 562 8, 710 
ee ay wea 8 1 210 217 239 e 220 
China ¿Sul A a a a 24, 800 22, 000 22, 000 22. 000 23, 100 
di EE 13, 683 12, 849 12, 942 11, 998 e 11, 400 
y: 
Weg. UNA 8 3 287 3, a 4,35 4, ! 6,217 
EE 13, 257 13, 803 14, 351 14, 969 16, 21 
Imland n lo . 143 129 146 1 
I EE A 26 18 15 10 
0 o EE 1, 987 2, 088 2, 065 1, 982 1,884 
a ae 7, 8, 300 9, 900 10, 700 12, 300 
Sl! ĩͤ K 5, 897 6. 486 8, 206 , 764 10, 605 
ee EE 454 452 408 445 1 
Net berlands 4, 400 4, 400 4, 400 4, 300 
New Zealand............-...-.-..--------- 1 ) 1 (2) (2) 
PU. 5 A0—„᷑ ß 8 34 23 24 
2 IN NA ð ͤ-y 480 518 448 459 489 
EE EE 17 17 17 17 7 
South Africa, Republic off 709 1,429 1, 224 1,270 1, 449 
e LO S ca LOS 2,771 2, 863 2, 913 3, 057 2, 918 
Switzerland 11 1 11 11 11 
„000 NONE IN 85, 995 85, 405 84, 175 84, 530 « 85, 000 
United Kingdom......................-..- 3, 973 4, 371 5, 150 
United States (Pennsylvania). ............ 18, 817 17, 446 16, 894 18, 267 17, 184 
am: 
e 2, 860 3,118 8, 823 8, 715 « 8, 700 
BOUL sconce . S. uci 30 63 78 115 164 
World total (estimate) 11. 197, 200 194, 100 197, 300 201, 500 205, 700 


* Estimate. » Preliminary. 

! This table incorporates revisions of data published in previous anthracite chapters, Data do not add to 
totals shown because of rounding where estimated figures ure included in the detail. 

3 Less than one half unit. 


NoTE.—An undetermined amount of semianthracite is included in the figures for some countries. 


TECHNOLOGY 


Mining.— Four of eight blocks were completed of 8 designed, half- 
replication experiment, with seven factors involved, in tbe operation 
of the Bureau’s hydraulic miner. Data are evaluated as the blocks 
are completed. Factors considered are: Line pressure, water volume 
at the face, depth of round, number of mast set-ups, rate of nozzle 
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travel, cutting pattern, and angle of jet impact. The effect of water 
infusion on the jet-cutting operation was investigated, but the tests 
proved negative under the conditions encountered. 

Electro-mechanical equipment to &utomate movements of the 
hydraulic miner and jet-cutting, together with & depth-sensing device, 
was developed and installed by an outside concern. A malfunction 
was encountered in the jet-depth probe, which is being corrected. The 
automating equipment is undergoing permissibility tests at the 
Bureau's Pittsburgh testing station. 

Tests with the Bureau-designed prototype hydraulic-hoisting 
system ? were concluded with the completion of over 3,000 trial runs. 

he plant is being maintained in operating condition for demonstration 
purposes. 

Preparation.—Investigations on the applicability of dense-media 
(magnetite) washing processes to the beneficiation of fine-sized 
anthracites were extended using blended and separate feeds of buck- 
wheat No. 1, rice, and barley sizes. The data obtained show that 
separate washing of the three sizes resulted in maximum recovery 
of theoretical yields at high efficiencies. It was also found that as 
the size was decreased, misplaced material in the product and refuse 
increased, ash content rose, and efficiency fell. “Test, runs were made 
at 1.85, 1.80, and 1.70 sp. gr. Results are being evaluated. 

Laboratory investigations on the preparation of low-ash anthracite 
during the first half of 1964 were confined to test runs with low-, 
medium, and high-volatile buckwheat No. 1 size anthracite. Original 
ash in the test samples varied from 7.3 percent in low-volatile samples 
to 9.0 percent in medium-volatile coal. With separating media 
varying from 1.36 to 1.55 sp. gr., the end product recovered varied 
from 16.5 percent, at 1.8 percent ash, for the high-volatile material 
to 18 percent, at 3.1 percent ash, for the medium-volatile samples. 
The low-volatile sample, however, yielded only & 5-percent recovery 
(2.5 percent ash) at 1.55 sp. gr. 

À project was initiated to investigate the washability characteristics 
of Pennsylvania anthracite, and to systematically sample and assay 
the major anthracite beds to obtain the basic data needed to improve 
preparation plant design and processing methods. Work began with 
aer yses of five samples from the Bottom Red Ash bed in the Northern 

eld. 

Research on developing a device for dewatering fine-sized anthracite 
was centered around an inverted conical spray chamber utilizing an 
upward-flowing air current to carry off the atomized moisture at 
varying air velocities and temperatures. Fluctuations observed in 
Bee uction of moisture content and recovery will undergo further 
study. 

Properties.— Research on the surface properties of anthracite con- 
tinued with investigations on the use of nitrogen compared with 
carbon dioxide as low-temperature adsorbates in determining surface 
areas. The major portion of the work comprised running samples of 
Northern and Southern field anthracites which were unirradiated or 
vacuum irradiated, and exposed to 10° rads gamma irradiation in air. 
Calculations using the four different forms of the BET equation 


3 Dierks, H. A., and H. B. Link. Development of a Lock-Hopper Feeder for Hydraulic Hoisting of Coal. 
BuMines Rept. of Inv. 6347, 1064, 27 pp. 
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showed that by all forms of the equation, the specific surface of each 
anthracite exposed to 10° rads gamma radiation in air had increased 
over the unirradiated or vacuum irradiated samples. Studies to 
date indicate that carbon dioxide appears to be & valid agent for 
determining the specific surface of coals. Plans include further 
studies with nitrogen to obtain data for comparison. 

Research was concluded on the electrical resistivity of anthracite. 
À definite relationship was established between moisture and volatile 
content of the samples tested and their electrical conductivity. A 
report on this investigation is being prepared for publication. Studies 
on the effect of gamma radiation upon the physical properties of 
anthracite * were also concluded with research on the reactions with 
chlorine, following those with flourine. In the presence of radiation 
at 400° C., the volatile matter in the residue increased 350 percent 
compared to 270 percent without radiation. 

The possibility of converting anthracite by chemical treatment 
into a form suitable for use in carbon products requiring ultrafine 
particles was also studied with concentrated nitric acid as the oxidizing 
agent. Further work is planned to study the effect of alkali con- 
centration on the dispersion of the acid-insoluble residue and the 
nature of the residue dispersed with 0.1 normal sodium hydroxide. 

Utilization.—Bureau studies to promote the use of anthracite as & 
metallurgical fuel * were extended during the year to investigate the 
possible use of calcined hollow-core briquets as & blast furnace fuel. 
If successful, the fuel will be tested in the Bureau's experimental blast 
furnace at Bruceton, Pa. The initial objective was to develop the 
forming and calcining process to produce briquets with a tumbler 
stability approximating the 45 percent obtained in previous pilot 
plant production. Experiments were conducted with & screw feed 
compactor on the feed system, and the product compared with 
briquets made with a paddle-feeder installation. The briquets made 
with the compactor showed an increase of 30 percent in tumbler 
stability, using both direct and indirect firing. A series of experiments 
were made to determine the feasibility of crushing and reprocessing 
approximately 175 tons of inferior quality raw briquets, with an 
addition to the coal-tar pitch content. The results indicated an 
average tumbler stability increase from 44.8 to 52.4 percent by adding 
1 percent coal-tar pitch. The use of steam injection to improve 
heating and mixing was attempted, but failed to show any improve- 
ment in the quality of the finished briquets. "The process was im- 
roved by increasing the operating temperatures of the pug mill. 

he operating temperature was increased about 30? F. by installing 
a separate steam line operating at 195 psi and cooling the mix to 
about 170° F. before pressing. The briquets consisted of 8 percent 
coal tar pitch, 10 percent bituminous coal, and 82 percent anthracite. 
Forming pressure was 3,000 psi; soaking period was 90 minutes at 
1,750? F. Test runs were made with buckwheat No. 5 as received, 
buckwheat No. 5 crushed to minus 1⁄+ inch, and buckwheat No. 6. 
A substantial increase in briquet strength was noted when the buck- 
wheat No. 5 was crushed. However, only a small increase was noted 
q Husack, Ralph, G. A. Brady, and J. W. Eckerd. Effect of Gamma Radiation on Anthracite. BuMines 
E 6391, 1964, 28 pp 


Eckerd, J. W., R. É. cKeever, W. 8. Sanner, and P. L. Woolf. Anthracite Metallurgical Briquets 
as Blast Furnsce Fuel. Bu Mines Rept. of Inv. 6383, 1964, 16 pp. 
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over the stability of briquets made with buckwheat No. 6, indicating 
that a separate crushing operation would not be warranted in a plant 
setup. Improvements in processing techniques during the expen- 
mental runs achieved an ASTM tumbler stability of 56 percent for 
reprocessed briquets and 59.5 percent for new briquets. Processing 
variations will be studied to improve manufacturing techniques. 

Pressure-drop studies were concluded in the simulated metallurgical 
blast furnace. Ten tests were run on shaft packings of pellets and 
sinter (furnished by 8 cooperating steel company) with furnace coke 
or anthracite briquets, ore pellets without fuel, and calcined anthracite 
briquets. The slopes of the basic trends for the burdens tested are 
being studied as a function of the permeability characteristics. 

The basic trend of a pellet-pillow briquet burden in standard layers 
was found to be nearly parallel to the trend of the same burden with 
the components mixed. The average pressure drops of the mixed 
burden were 24 percent higher than the layered burden at 3 feet per 
second, and 19 percent higher at 10 feet per second. The use of 
pillow briquets instead of coke in layered sinter burdens increased the 
average pressure drop per foot of bed depth by 44 to 48 percent. 

The basic pressure-drop trends, with increasing superficial air 
velocity, of hollow-core, pillow-, and bolster-shaped briquets were 
nearly parallel, but showed substantial differences in pressure drops. 
The pressure drops with pillow briquets were from 10 to 13 percent 
higher than those of the hollow-core briquets at velocities of 4 throogh 
13 feet per second. The bolster briquets had pressure drops from 
18 to 21 percent lower than the hollow-core briquets through the same 
range of air velocities. A summary of each run and an evaluation 
of results are being prepared. 

The Bureau's experimental program on hydrogasification of anthra- 
cite was continued with the design and construction of & miniscale 
hydrogasification plant. A plastic-fluidization reactor was also con- 
structed to investigate the fluidizing characteristics associated with 
the proposed process. "The plant was pressure-tested in several runs, 
first with nitrogen, then with hydrogen at temperatures from 800? F. 
to 1,000? F., and pressures from 300 to 800 psi. Procedures were 
devised for the analysis of the gases produced. Experiments com- 
p to date to form methane indicate that very little reaction 

etween anthracite and hydrogen occurs at 800? F. Tests are planned 
for 1,000? F. at 300 psi. 

Acid Mine Water.— The study of acid mine water was conducted 
in three phases: (1) an investigation of the mechanics of water- 
contaminant formation to obtain a better understanding of the 
mechanical and physical processes involved in the production of 
&cid mine water; (2) analyses of mine water samples to identify 
significant properties, and (3), investigations to develop methods of 
treating mine water to abate stream contamination. Analytical 
procedures were established for determining the chief constituents 
in mine water, except for sodium and potassium. Tests with sulfuric 
mine refuse and crystalline pyrite indicated that the sulfuric refuse 
produces acid at twice the rate of the pyrite. The effect of tempera- 
ture and water on acid production was also studied. A significant 
reduction in the total acidity, total iron, and manganese was accom- 
plished in samples run by demineralization achieved by exchanging 
the cations and anions in the water for hydrogen and hydroxide ions, 
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respectively, in the resin. Visible water discharges from abandoned 
mines throughout the region were estimated. 

Mine Water Control.— The mine water and surface subsidence con- 
trol pro authorized by Public Law 102, Act of July 15, 1955, was 
amended October 15, 1962 (Public Law 87-818) to extend the original 
authority to permit sealing and filling openings in abandoned anthra- 
cite mines in the interest of public health and. safety. Projects com- 
pleted in cooperation with the Commonwealth of Pennsylvania to 
protect active mines and anthracite reserves from inundation included 
the construction of a surface-drainage system in the Southern field and 
the installation of & deep-well pumping station in an abandoned under- 
greund mine in the Northern field. Also, work was started on three 
mine-void backfilling Public Health and Safety projects in the Northern 
field. These projects are designed to protect the inhabitants and sur- 
face structures in heavily populated parts of Scranton, Wilkes-Barre, 
and Plymouth from the hazards of subsidence. The combined project 
areas total 106 acres and include over 600 dwellings and business es- 
tablishments, 4 churches, and 4 schools— with an estimated total value 
of $12.3 million. The total contract cost of the three projects is 
$1,800,000 (of which the Federal Government will pay one-half), 
including the purchase of two mine-refuse crushing and screenin 

lants to prepare backfill material. Both plants are mobile and will 

used on further projects of this type. The use of the waste-piles, 
which were donated by private owners to the local municipalities, 
not ony eliminates them as unsightly fire hazards but makes the sites 
available for more useful purposes. 

Microfilming.— The program, initiated in 1962 by the Bureau to 
place on film all available data relating to abandoned anthracite mines, 
showed satisfactory progress during the year. Maps, cross-sections, 
and other relevant data relating to over 100 mines were recorded. The 
work involved about 2,900 maps and 7,600 photographic frames, 
including those of the map folios compiled in conjunction with the 
Bureau’s study undertaken for the U.S. Army Corps of Engineers. 
The value of the program was evidenced when the microfilmed records 
were used to furnish copies of & group of mine maps that were destroyed 
by fire after having been microfilmed and to obtain subsurface data 
requested by two communities interested in determining surface 
stability in selected areas. A Bureau Information Circular is being 
prepared for publication on the first phase of the microfilming program. 

Other Research Activities.—Supported by the Pennsylvania Coal 
Research Board, the Mineral Industries Experiment Station, College 
of Mineral Industries, the Pennsylvania State University continued 
research into the properties of anthracite, ** combustion processes ° 
and on developing new uses?’ in an effort to expand markets and 

romote the economic well-being of the industry. Studies are also 

eing conducted of acid mine drainage, mining costs, and treatment 
of refuse piles. | 

* Walker, Philip L., and Satyendra Prosad Nandi. The Unsteady State Diffusion of Gases from Coals. 

Res. Board of the Commonwealth of Pennsylvania, Special Res. Rept. 42, February 1904, 137 pp. 

7 Campbell, John A. L., and 8. C. Sun. The Electrokinetic Behavior of Anthracite Coals and Litho- 
Res. Board of the Common wealth of Pennsylvania, Special Res. Rept. 44, May 1964, 139 pp. 
W. F., Jr., and H. B. Palmer. The Effect of Concentration and Particle Size on the Burnin 
Velocity of Laminar Coal Dust Flames. Coal Res. Board of the Commonwealth of Pennsylvania, Specia 
Res. Rept, 43, March 1904, 54 


p 
* Utley, Ronald W., H. Lovell and T. 8. Spicer. The Utilization of Coal Refuse for the Manufacture 
Lightweight Lw Coal Res. Board of the Commonwealth of Pennsylvania, Special Res. Rept. 
pp. 
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GENERAL SUMMARY 


COKE industry kept pace with the general upswing in indus- 
trial activity in 1964, and total coke output increased 14 percent. 
Both oven and beehive plants operated at increased rates through- 

out most of the year. Production was greater in the second half of 
the year, particularly in the last quarter; output for December reached 
5.7 million tons, the highest monthly production since April 1960. 
During the year, the monthly production index (1957—59— 100) of 
oven-coke plants, which produced 98 percent of the total coke, rose 
20.7 points—from 89.6 in December 1963 to 110.3 in December 1964. 
In the first 6 months, the index averaged 95.9, compared with an 
average of 105.2 recorded during the second half, and an overall 
average of 100.6 for the entire year. Furnace plants registered 8 14- 
percent increase in production for the year, and merchant plants 8 
13-percent increase. The index, however, was influenced by the out- 

1 Supervisory chemical engineer. 

! Mineral specialist. 
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ut of the furnace plants, which produced 90 percent of the total coke. 
e beehive segment, of the industry was particularly active, and 
annual production reached 1.2 million tons, the highest output of 
beehive coke since 1957. As with oven-coke production, beehive 
output was highest in the last quarter of the year, with production 
in December nearly double that of December 1963. There was no 
construction of new ovens, and the increased output was accomplished 
by the reactivation of ovens that had been idle for several years. 

Demand for coke was high, and apparent consumption was about 
one-half million tons greater than production. In addition, exports 
exceeded imports by 420,000 tons, resulting in a net decrease of nearly 
1 million tons in producers’ stocks. On hand at the end of December 
was 2 million tons of oven and beehive coke, equivalent to 10.7 days’ 
production at the December rate of operation. 

Ninety-one percent of the coke distributed in the United States 
was shipped to blast furnaces. Although blast-furnace shipments 
increased 15 percent, and were nearly 7.5 million tons greater than 
in 1963, blast-furnace fuel rates continued to decline, and less coke 
was required to produce each ton of pig iron and ferroalloys. Accord- 
ing to data published by the American Iron and Steel Institute, the 
average annual coke rate of all blast furnaces operating in 1964 was 
only 1,323.6 pounds, compared with 1,350.5 pounds in 1963, and 
1,634.4 pounds in 1957-59. Although the decline in 1964 represented 
a saving of 26.9 pounds of coke for each ton of pig iron and ferroalloys 
produced, this decrease was substantially less than the annual de- 
creases registered in the past 5 years because a number of idle blast 
furnaces, not equipped with fuel injection systems, pressure tops, an 
other coke-saving devices, were pressed into service to meet the rising 
demand for pig iron and ferroalloys. 

The remaining 9 percent of the coke distributed by producers in 
the United States was sold principally to foundries and miscellaneous 
industrial plants as industrial fuel. A small quantity was sold also 
for residential heating, but this market has been declining steadily, 
and is expected soon to be nonexistent. Shipments to foundries and 
to other industrial plants increased 11 percent and 16 percent, re- 
y Both categories were influenced by the large demand for 
industrial materials in 1964, particularly castings, nonferrous metals, 
and industrial chemicals. I 

Production of breeze or coke screenings increased 8 percent. This 
was substantially less than the 14-percent gain in coke production 
because of lower breeze ier particularly at beehive plants where 
the yield was about one-half that Gene in 1963. Unsuitable for 
most metallurgical applications because of its size and ash content, 
breeze is used by producers for sintering iron ores and for steam 
raising. About one-fourth of the production in 1964 was sold, 
mainly for use as & reductant in electric furnaces that smelt phos- 
phate rock to produce elemental phosphorus. Sales of breeze were 13 
percent higher than in 1903. 
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The delivered cost of coal to oven-coke plants continued to de- 
cline, and the average value of all coals carbonized at oven-coke 
plants was $0.21 per ton less than in 1963. The decrease was at- 
tributed to lower freight rates and a $0.01 per ton decrease in the 
average f.o.b. plant value of all bituminous coal produced. The 
average value per short ton of coal carbonized at oven-coke plants in 
1964 ranged from $7.66 at plants in West Virginia to $12.59 at plants 
in California, Colorado, aad Utah. 

Production of all basic coal-chemical materials increased in 1964, 
with tar, light oil, ammonia, and coke-oven gas showing increases 
ranging between 10 and 14 percent over that of 1963. increases 
were attributed to the larger quantity of coal carbonized, as the yield 
of all products declined because of higher operating rates, with the 
exception of light oil which remained at about the same level. The 
increased ammonia supply resulted in production increases of 10 
percent for ammonium sulfate, 11 percent for ammonia liquor, and 
19 percent for diammonium and monoammonium phosphate. Al- 
though production of crude tar and light oil were substantially 
higher than in 1963, output of some tar and light-oil derivatives did 
not increase proportionately because a few plants discontinued their 
kuyasqan operations. This was due to a number of economic 
actors, and to the inability of some plants to produce light-oil deriv- 
atives of high purity. 

Prices of coke-oven products were firm throughout the year. 
According to trade journals, except for a $1.50-per-ton increase in the 
Lo.b. price of oven-foundry coke in several areas, prices of oven- 
foundry, beehive-furnace, and beehive-foundry coke remained at the 
1963 level. Prices in 1964, f.o.b. plant, ranged from $14.75 to $15.25 
In Pennsylvania to $16.25 in Virginia for beehive-furnace coke; 
$18.00 to $18.50 in Pennsylvania for beehive-foundry coke; and $31 
at Swedeland, Pa., to $34.50 at St. Louis, Mo., for over-foundry coke. 
The prices of coal chemicals remained the same, except ammonium 
sulfate, which increased from $30 to $32 to $34 per ton during the year. 

Foreign trade in coke was relatively small, with exports of 524,000 
tons and imports of about 100,000 tons. Canada was the principal 
market for both exports and imports. 

Foreign trade in basic coal chemicals was insignificant also, except 
for exports of coal-tar pitch, which increased nearly 2.5 times, and 
totaled 222,000 tons. Approximately two-thirds of this quantity 
was shipped to France for use as a binder for coal briqueting. Only 
& part oF the pitch exports, however, was produced at coke plants, 
as tar-refining plants also exported some pitch. 

The total value of all coals carbonized was $820 million, and the 
total value of all carbonization products used and sold was $1,420 
million. The latter value was 73 percent more than the value of the 
coals, while the value of coke and breeze, the principal products, 
represented 80 percent of the value of products recovered. 
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THOUSANO SHORT TONS 
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Pang 1.—Average daily production of oven and beehive coke and pig iron in 
the United States, by month. 


TABLE 1.—Salient coke statistics 


United States: 


Production: 
Oven oke short tons 60, 551. 900 51. 008. 420 53, 307,609 | 60. 908 391 
Beehive coke. ................ do.... 1, 254, 232 811,872 970, 693 1, 230, 3 
lr do....| 61,806,132 51, 910, 292 64, 278, 307 62, 144, 5/5 
Imports.-......... 2n m eru geet do.... 120, 908 141, 152, 595 103, 20 
e do 558, 428 364. 032 451. 241 523, 08 
Producers’ stocks, Dec. 31. do 14. 682. 436 3, 906, 811 2, 854, 931 1, 971. . 
ComsumpHon, , apparent.........- do.... 60, 585, 947 51, 823, 205 55, 001, 541 62, 637, AR 
vens: 
Slot in existence, Dec. 311 1 15, 993 14, 561 1, 586 14, 639 
Beehive in existence, Dec. 31. 1 7, 448 4, 979 4, 907 5, (71 
Value of coal-chemical materials used or y 
J $330, 902, 284 | $264, 739, 789 2254, 220, 290 | $290, 952. 340 
Value of coke and breeze produced 1, 143, 589, 918 963, 211, 681 977, 060, 009 | 1, 128, 925, 33 
Total value of all produets 1, 474, 492, 202 | 1,227, 951,470 | 1,231, 280, 299 | 1,419,877, 777 
1777. ß ,, 
World production: 
Hard coke thousand short tons 287, 855 r 301, 012 r 307, 795 326, 602 
Gashouse and low-temperature 
VVV do 51, 130 * 50,310 r 49, 960 48, 630 
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TABLE 2.—Statistical summary of the coke industry in the United States in 1964 


Coke produced: 
At merchant plants: 


Short tons.......... e ce ee e 


Short: ess 


Snorre A ¿12 


Average per ton... 


Anthracite: 


Average per ton —ꝛk—k—-ꝛk- Ll c cc c eec ere 


averar yield in percent of total coal carbonized: 
OKO oaen bes Sr ee es DS ³ðV—B aa aa 
Breeze (at plants actually recovering 


Coke used by producing companies: 
In blast furnaces: 


ü ² O Ee 


u 
For other industrial uses: 4 


Short ONS AA 


Ser ⁵ð aetra 
Iii ³VÄ ĩðò s d Q 21 


Short de GEN 


Average per nf; 


To foundries: 


Average per to las 


To other industrial plants: 


Se AA d A ei e 
Average te.. A 


For residential heating: 


„ . ..... . .. l... ....... 


Average per ton... 
See footnotes at end of table. 


Slot ovens 


60, 908, 391 
$1, 083, 876, 181 


52, 840, 688 
$914, 103, 967 
334, 163 

$10, 485, 581 
676, 815 

$12, 042, 455 
632, 391 

$3, 956, 378 


1, 763, 660 
$11, 562, 902 


434, 015 
$2, 629, 429 


SES g 
85 5 
388 882 


SSS 


85 
GER 
888 


Beehive ovens 


(1) 
(1) 


dj 


1, 236, 287 
$18, 592, 081 


o œ r — ooo 


Total 


8 
0 
d) 
62, 144, 678 
$1, 102, 468, 262 
3, 924, 430 
$26, 456, 635 


88, 757, 576 
$814, 922, 772 
$9. 18 


492, 318 
$5, 266, 953 
$10. 70 


89, 249, 894 
$820, 189, 725 
$9. 19 

69. 63 

4.47 

52, 840, 688 
$914, 103, 967 


334, 163 
$10, 485, 581 


676, 815 
$12, 042, 455 


632, 391 

$3, 956, 378 
1, 763, 660 
$11, 562, 902 
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TABLE 2.—Statistical summary of the coke industry in the United States in 
1964— Continued 


Blot ovens Beehive ovens 'Total 


Coal-chemical materials produced: 
Crude tar: 
JJ ĩͤ VJ 762, 917, 506 
Gallons per ton of coal). 8. 76 
Amm 0 
JA AAA e 793, 908 
Pounds per ton of coal... 18.49 
Crude light oll: 
E A e e na é MEE Eae sruEE 248, 668, 907 
Gallons per ton of coal 2. 
Thousand cubic feet... 904, 607, 479 
Thousand cubic feet per ton of coal............. . 37 
Percent burned in coking process........... 34. 78 
Percent surplus used or sold...............- 64. 35 
Percent waste . 92 
Value of coal chemical materials used or sold: 
Crude tar and derivatives: 
660 MMC A $33, 231, 123 
A BEE $61, 468, 029 
Ammonia products ?_..........-..-.-.--.---------- $23, 982, 158 
Crude light oil and derivatives $40, 003, 625 
Surplus gas. .....------- ee ee $132, 267, 464 
t Not separately recorded. 


3 Plants associated with iron-blast furnaces 8 to definition in Scope of Report”). 
8 Included with “Sales” to avoid disclosing individual company data. 
4 Includes coke for ucer- and water-gas manufacture. 
5 Includes coke sold to water-gas plants. 
(In terms of sulfate equivalent. 
? Includes ammonium sulfate, ammonia liquor (NH; content), and diàmmonium and monoammonium 


phosphate. 
s Includes intermediate light oil. 


TABLE 3.—Summary of oven-coke Kaiia in the United States in 1964, by 
tate 


Alabama 7 6, 865, 189 73.67 | 4,089,108 $18.24 
California, Colorado, Utah... 8 4, 687, 274 62.04 | 2,935,921 22.25 
Connecticut, Maryland, 

New Jersey, New York.... 6 | 1,802 | 11,043, 820 69.61 | 7,687, 284 16 49 

N s| 2218 fl. 74 40 0 58 3170.28 158.40 75 MIS 
Kentucky, Missouri, 

Tennessee, Teras 5 438 | 2,897, 135 71.07 | 2,058,916 | 37,178,811 | 18.0 
Michigan 4 778 | 5,305, 865 73.65 | 3,907, 944 06, 885, 423 17.12 
Minnesota and Wisconsin 3 380 | 1,205,977 77. 85 932, 804 18, 419, 554 19.7 
/ SA 12 | 1,836 | 10,352, 914 60.97 | 7,243,587 | 128, 850, 524 17.9 
P ]vania................ 12 | 38,062 | 25, 313, 522 69.51 | 17, 694, 174 | 200, 388, 148 17.0 
West Virginia................ 3 668 | 4,943, 634 68.57 | 3,380,754 55, 659, 751 16. 42 

Total 1964............. 66 | 14,639 | 87, 224, 479 60.83 | 60, 908, 391 |1, 083, 876, 181 17.9 
At merchant plants 17 | 1,894 | 8, 822, 552 71.81 6, 835, 528 139, 299, 997 219 
At furnace plants 49 745 | 78,401, 927 69.61 | 54,572,863 | 944, 576,184 | 17.31 
Total 190863 66 | 14,586 | 76,470, 038 69.71 | 53,307,600 | 936,962,187 | 17.5 


1 Excludes plants retired permanently during year. 


COKE AND COAL CHEMICALS 215 


TABLE 4.—8ummary of beehive-coke 5 in the United States in 1964, by 
tate 


In existence Value of coke at 
Dec. 31 ! of coke Coke Ovens 
State AR ieee Trom ra A 
s tons)| (percen short tons 
Plants | Ove Total Per ton 


meas l — — — —ñäU6ẽ— = — 


Pennsylvania 18 | 3,800 | 914,405 | 61. 44 581, 77 $7,571,657 | $13.48 
Kentucky, Virginia, West 


— — oem | arene na ——— | — 


LA 26 | 5,071 | 2,025,415 61.04 | 1,236,287 | 18,592,081 | 15.04 
4, f 60. 20 970, 698 


1 Excludes plants retired permanently during year. 


SCOPE OF REPORT 


This chapter covers high-temperature oven and beehive coke and 
related products. All data, except where noted, were supplied by 
coke-producing companies in the United States. Only products 
made in high-temperature slot and beehive ovens were included; 
. made by other carbonization processes (coal-gas retorts, 
ow-temperature coal carbonization, and. carbonization of residues 
from the refining of coal tar and petroleum) were specifically ex- 
cluded. Approximately 16.8 million tons of petroleum coke was 
produced in 1964. 

In addition to coke produced in high-temperature slot and beehive 
ovens, six companies produced 200,000 tons of coke and char in un- 
conventional carbonizing units. One manufactured a low-tem- 

ature coke known as Disco by a continuous process. Another pro- 
ucer carbonized lignite in a Lurgi gasifier and manufactured briquets 
from the char. T plante produced high-temperature coke with 
traveling-grate stokers. One plant produced high-temperature chemi- 

coke in an experimental rotary-hearth carbonizer. 

Of the 66 oven-coke plants surveyed by the Bureau of Mines in 
1964, 63 were active all year, 2 were idle all year, and 1 was active 
p of the year, but later was closed permanently. Of the 27 bee- 

ve plants surveyed, only 11 operated the entire year, 8 were active 
part of the year, and the remainder were idle. 

The terms “merchant” and furnace“ in this chapter apply only 
to oven-coke plants. Furnace plants are owned by, or are financially 
affiliated with, iron and steel companies that produce coke mainly 
for use in their blast furnaces. Merchant plants include those that 
manufacture metallurgical, industrial, and residential-heating grades 
of coke for sale on the open market; those associated with chemical 
companies or gas utilities; and those affiliated with local iron works 
that consume only a small part of their output in affiliated blast 
furnaces. 

The term “coke” in this chapter refers only to the large sizes 
(usually plus one-half inch) from which the smaller sizes, called 
breeze, have been screened. ‘Metallurgical coke" refers to grades 
5 Sie smelting and casting ferrous metals in blast furnaces and 
oundries. 
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OVEN AND BEEHIVE COKE AND BREEZE 
MONTHLY AND AVERAGE DAILY PRODUCTION 


Coke is used primarily as fuel for industrial applications, and 
production is governed mainly by industrial activity rather than by 
seasonal variations. The steady rise in industrial activity in the 
latter part of 1964 induced corresponding increases in coke pro- 
duction; for example, the average daily production of oven coke in 
December was the highest since April 1960, and beehive production 
in December was nearly double the average daily output in January. 

Table 5 summarizes monthly and average daily production of 
oven and beehive coke in 1964 and shows comparable data for two 
preceding years and for the 1957-59 bench-mark period. 

Preliminary data on average daily and mont production are 

ublished regularly by the Bureau of Mines in Mineral Industry 

urvey, Coke and Coal Chemicals, Monthly. "This publication may 
be obtained free of charge by writing to the Bureau of Mines Publi- 
cations Distribution Section, 4800 Forbes Ave., Pittsburgh, Pa., 
15213. 
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Ficunz 2.—Production of oven coke in the United States, by type of plant. 
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TABLE 5.—Production of oven and beehive coke in the United States, by month! 
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(Short tons) 


1964 


1957-59 (average) 


Month 


Daily 
average 


Total 


Daily 


average 


Total 


Oven coke: 


2 > e m a ^ e o a 


e Ze ^ 56 e © ^ . €^ 


a > e 2 a ^ 88888 


BER 


wee e e e P» A ^ a a © ^ 


88888888888 
SETE 
EE 
EE 


SE 


888888888888 


2888888888 85 


8 ed pd 2 vd 


888888888888 
SSE PE REE PE 


| 


March 
8y-.... . . . . .. 


A 
J 
August 


J 
Fe 
July 


100 


Total..........|60, 551, 900 | 165, 900 |51, 098, 400 | 140, 000 


Beehive coke 


166, 400 


146, 000 160, 908, 400 


x 


m 
| 


| 


888888888888 d EE 
o ME 88 š 
888888888888 j SE 
E EEE 
— E w s SS SS x] 
888888888888 dE 
ei pd ed ed es es ee e ed eied l e dede d dC r m M Œ S 
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RILE Rp e EE 
aiid: gs „ FE 
p e 


1 Daily average calculated by dividing monthly production by number of days in month. 
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PRODUCTION BY MERCHANT AND FURNACE PLANTS 


The classification of oven-coke plants according to type of owner- 
ship (merchant or furnace plants) was initiated in 1920 and is main- 
tained by the Bureau of Mines to delineate trends in production for 
each segment of the industry. 

As shown in figure 2, a tremendous change in the pattern of pro- 
duction has occurred since the early 1930’s when merchant operators 
produced &bout one-fourth of the total coke output, as opposed to 
only 10 percent in 1964. Drastic reductions in the use of coke for 
residential heating and gas manufacture, markets formerly supplied 
largely by merchant plants, resulted in the steady decline in pro- 
duction Ben these plants. Contributing also to the decline in 
merchant output was the expansion program in coking capacity, 
started by the steel companies during the World War II era, to meet 
their own normal blast-furnace coke needs. Previously, most of the 
iron-producing companies built oven-coke capacit sufficient for onl 
about 80 percent of normal requisites and, in periods of heavy demand, 
additional blast-furnace coke requirements were obtained from mer- 
chant oven- and beehive-coke plants. Although blast-furnace coke 
consumption in 1964 was the highest since 1957, only 6 percent was 
obtained from merchant oven- and beehive-coke plants. 

Production of oven coke by merchant and furnace plants in 1964 
is shown in tables 6 and 7. 


TABLE 6.—Production of oven coke in the United States, by type of plant 


(Short tons) 
1957-59 (average) 1962 1964 

Month — 

Merchant Furnace Merchant Furnace Merchant] Furnace 
plants plants plants plants 
Production: 
Janua y.....- 4, 924,300 | 512,600 | 4,760,800 | 488, 400 | 3,756, 200 | 515,000 | 4, 145, 100 
February..... 641, 100 | 4,518,300 | 490, 4,376,600 | 455,700 | 3, 498, 100 | 507,000 | 3, 978, 000 
March....... 5,063, 300 | 523,500 | 4,630,600 | 497, 900 | 4,129, 600 | 541,200 | 4, 279. 100 
Apr 5 612,900 | 4,765, 400 | 485, 4, 441,100 | 483, 100 | 4, 257, 200 | 528,300 | 4, 325, 600 
ay 4, 922, 600 | 454, 400 | 3, 997, 400] 478, 400 | 4,485,000 | 544, 100 | 4,647, 400 
OA 575,800 | 4,777,000 | 405,700 | 3, 381, 100 | 468,500 | 4, 265, 600 | 520, 700 | 4, 515, 300 
July.......... 569, 1 4, 034, 200 | 378,000 | 3,172, 400 | 436,800 | 4,029, 700 | 524, 500 | 4, 638, 900 
Mor 573, 3, 578. 500 | 415,100 | 3,275, 800 | 451,300 | 3,749,100 | 494, 900 | 4 643, 300 
September....| 572,900 | 8,548,600 | 412,200 | 3,279, 100 | 435,600 | 3,721,600 | 514, 600 | 4, 626, 400 
......| 586,000 | 3,754,000 | 433,600 | 3,417, 300 | 475,600 | 3,915, 000 | 532,600 | 4, 943, 500 
November....| 582,700 | 4,419,900 | 444,300 | 3,378, 300 | 452,600 | 3, 836, 400 | 546,000 | 4, 827, 300 
December....| 649,000 | 4,886,200 | 483,500 | 3,549, 500 | 502, 800 | 4,037,400 | 566,600 | 5,002, 500 
Total 7. 359, 600 53, 192, 300 |5, 438, 400 |45, 660, 000 |5, 626, 700 47, 680, 900 84, 572, 900 
= === 
Dally average: 
anuary...... 22, 800 158, 800 16, 500 153, 600 121, 200 133, 700 
February..... 22, 900 161, 400 17, 500 156, 124, 900 137, 200 
March....... 22, 000 163, 300 16, 900 149, 400 133, 200 138, 000 
April IAS 20, 400 158, 900 16, 200 148, 000 141, 900 144, 200 
ay 19, 700 158, 800 14, 700 128, 900 144, 700 149, 900 
June......... 19, 200 159, 200 18, 500 112, 700 142, 200 150, 500 
July.......... 18, 400 130, 100 12, 200 102, 300 130, 000 149, 600 
August....... 18, 500 115, 400 13, 400 105, 700 120, 900 149, 800 
Beptember.... 19, 100 118, 300 13, 800 109, 300 124, 100 154, 200 
October. 18,900 121, 100 14, 000 110, 200 126, 300 150, 400 
November.. 19,400 | 147,400 | 14,800] 112,600 127, 900 160, 900 
December....| 20,900 157, 600 15, 600 114, 500 130, 300 161, 300 
A verage 

for -.-| 20,200 145, 700 14, 900 125, 100 149, 100 
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TABLE 7.—Production of oven coke and number of plants in the United States, 
by type of plant 


Number of active Coke produced (short | Percent of produo- 
plants ! tons) tion 


Merchant Merchant | Furnace 
plants plants plants 

12, 187, 439 | 41, 224, 387 22. 8 77.2 
11, 070, 506 | 31, 811, 807 25. 8 74.2 
A TENOR E 12, 112, 922 | 48, 109, 569 20.1 79.9 
33 7, 358, 600 | 53, 192, 300 12.2 87.8 
5, 490, 047 | 45, 340, 362 10. 8 89.2 
JJC d 5, 438, 368 | 45, 660, 052 10. 6 89. 4 
5, 626, 701 | 47, 680, 908 10. 6 89. 4 
EE 6,335, 528 | 54, 572, 863 10.4 89.6 


1 Includes plants operating any part of year. 
2 Dec. 31, 1959. 


PRODUCTION BY STATE 


The number of States in which coke is produced seldom changes; 
only one State, Massachusetts, has been removed from the list of 
producing States in the last decade. In the early years of the coke 
Industry, when beehive ovens were the principal suppliers of metal- 
lurgical fuel, production was limited to States producing coking coal. 
The expanding transportation system plus the adoption of slot ovens 
for the production of metallurgical coke and gas at the turn of the 
century resulted in the construction of slot ovens near large steel- 
and gas-consuming centers far distant from coking-coal fields. The 
piapa roducing States, however, always have been those in which 

eavy indus is concentrated, such as Pennsylvania, Ohio, Indiana, 
Illinois, New York, and Alabama. 
2 7 statistics on the production of coke by State are given 
m table 8. 


TABLE 8.— Production of coke in the United States, by State 


(Short tons) 
State 1957-59 1961 1962 1963 1904 
(average) 
Oven coke: 

FO DURO A Sulu , 024, 3, 949,927 | 4,100,628 | 4,281,587 4, 689, 108 
Colorado, Utah............ 2,701,547 | 3,017,217 | 2,406,276 | 2,408,368 2, 935, 921 

Connecticut, Maryland, New Jersey, 
New Kork 17,821,854 | 6,234,321 | 6,499,514 | 6,354,716 7, 687, 284 
TOP L wes ones. ,276 | 1,841,273 | 1,917,391 | 1,871,204 2, 298, 576 
EE 294 | 7,666,870 | 7,027,014 | 7,541,430 8, 170, 323 
Kentucky, Missouri, Tennessee, Texas.] 2,097,415 | 1,730,069 | 1,772,084 | 2,010,349 2, 068, 916 
PE E 3, 1 2, 958,342 | 3,164,917 | 3, 460, 027 8, 907, 944 
Minnesota and Wisconsin..............| 1,058, 305 713, 769 757, 032 786, 923 932, 804 
ORIG. EEN 8,871,503 | 6,703,475 | 6,848,812 | 6,339, 546 7, 243, 587 
TTC 15, 935, 874 | 13, 320, 866 | 13, 985, 742 | 15,245,046 | 17,594, 174 
West Virginia. ......................-- 434,892 | 2,604,280 | 2,610,010 | 3,008,418 3, 389, 754 
y AA A A ANA 60, 551, 900 | 50, 830, 409 | 51,098,420 | 53,307,609 | 60, 908, 391 

Beehive coke 
Pennsylvania m 895, 358 453, 989 384, 839 383, 979 561, 777 
Kentucky, Virginia, West Virginia. 1358, 874 426, 789 427, 033 3 586, 719 674,510 
vk, Ch GE 1, 254, 232 880, 778 811,872 970, 698 1, 236, 287 
Grand total......................... 61,806, 132 | 51, 711, 187 | 51,910, 292 | 54,278, 307 | 62, 144, 678 
llnciudes Massachusetts 
3 Includes Utah. 


220 MINERALS YEARBOOK, 1964 


SCREENINGS OR BREEZE 


The screening of the run-of-oven coke is a universal practice at 
oven-coke plants. The small coke which drops through X-inch or, in 
some instances, %-inch screens is called screenings, or breeze. This 
material, which generally has & higher ash and moisture content than 
the larger sizes, has become an important industrial fuel. Roughly 
5 percent of the dry weight of coal carbonized in slot ovens is recovered 
as coke screenings or breeze. The yield of coke breeze ranged be- 
tween 10.89 and 2.43 percent, and averaged 4.47 percent in 1964. 
The recovery of breeze 1s practiced less widely at beehive-coke plants, 
and only about one-half of the active plants recovered this material in 
1964. At most of the beehive-coke plants, breeze is considered 8 
waste material and is hauled away from the plant and deposited in waste 
banks or ash dumps. However, at beehive plants actually recovering 
this fuel, a yield of 3.84 percent was reported in 1964. 

Roughly three-fourths of the breeze recovered at oven-coke plants 
is used by the producing companies on or near the premises. Until 
the early 1950’s, the bulk of the breeze used by producing companies 
was utilized in steam plants, and the balance was used for miscellane- 
ous heating purposes. In the past decade, the expansion of iron-ore 
agglomerating facilities at blast-furnace operations has increased coke- 
breeze requirements tremendously; in 1964, almost one-half of the 
total production at oven-coke plants was used by the producing com- 
panies in sintering operations, and only one-sixth was used for steam 
raising. In addition, about 10 percent of the output was used by 
producing companies for miscellaneous purposes at steel works; for 
example, for lining ingot molds, carbon runners on pig-iron ladles, 
soaking pits, and as a carburizing agent in steel furnaces. 

Sales of breeze in 1964 increased 13 percent over those of 1963, and 
the average price per ton increased 4 percent. The largest market 
for breeze is for smelting phosphate rock in the manufacture of ele- 
mental phosphorous. Approximately 1.5 tons of coke breeze is re- 
quired to produce 1 ton of elemental phosphorus and, on this basis, it 
is estimated that 750,000 tons of coke breeze was charged into electric 
furnaces to smelt phosphate rock. Other uses for breeze are in min- 
eral-wool production, as aggregate in cement burial-vault manufac- 
ture, and for other industrial applications. 

Table 9 shows production and disposal of coke breeze by State in 
1964. Table 10 shows the quantities of breeze used by the producers 
according to major uses, the quantities sold, and the average value 
per ton for 1964 and selected prior years. 
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TABLE 10.—Oven- and beehive-coke breeze used and sold in the United States, 


by use 
(Short tons) 
Used by producers— 
For other 
industrial 
use 
1947-49 (averaze) 1 489, 055 
1957-59 (averuze) 447,171 
1951......... PPS SITE ( 506, 746 
1002 H blue 8 594, 997 
jx TTE 8 388, 499 
ATC EE 434, 015 
e Estimate. 
1 Includes 77,795 tons used to make producer or water gas. 


DISPOSAL 
CONSUMPTION AND SALES 


The apparent consumption of coke in the United States in 1964, 
owing for imports, exports, and change in producers' stocks, 
increased 14 percent over that of 1963, and was 3 percent above the 
1957-59 period, but 20 percent less than the record established in 
1951. Several economic and technologic factors were responsible for 
the large drop in coke consumption. Most of the decline, however, 
may be attributed to two factors—the substitution of other fuels (fuel 
oil and natural gas) for coke, and lower blast-furnace coke rates. For 
example, an average of 8 million tons of coke was used to manufac- 
ture producer and water gas and for residential heating in the 1947-49 
eriod compared with only 318,489 tons in 1964. Because of the 
oss of these markets, only 9 percent of the apparent coke consump- 
tion in the United States in 1964 was used for purposes other than 
the smelting of iron ore in blast furnaces. 

In the past decade, blast furnaces have consistently used nearly 
90 percent of the coke produced. For this reason, changes in coke 
rates are important. In 1964, the amount of coke consumed per ton 
of pig iron and ferroalloys produced in blast furnaces dropped to 
1,323.6 pounds. "This decrease (2 percent from 1963 and 19 percent 
from the 1957-59 average) was attributed mainly to improved 
burdens (coke and iron ore) and advanced operating techniques, such 
as higher blast temperatures, fuel injection, and oxygen enrichment 
of the blast. Further improvements in blast-furnace fuel efficiency 
may be expected in the future, as older furnaces are replaced by 
modern furnaces with improved equipment and controls. The 
steady decline in coke rates directly affected coal and coke operations, 
as blast-furnace coke requirements in 1964 were 23.6 million tons 
lower (equivalent to 34 million tons of bituminous coal) than require- 
ments would have been if furnaces were operated at 1951 coke rates. 

Tables 13 and 14 summarize, by major end use, the disposal of oven 
and beehive coke in 1964. Furnace oven-coke producers use the bulk 
of their coke in integrated and affiliated blast furnaces, whereas mer- 
chant oven-coke producers aud beehive-coke producers sell most of 
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their output to blast-furnace installations, foundries, and to miscel- 
laneous other industrial plants. Only a small fraction of the coke 
production, largely by merchant oven-coke plants, was marketed for 
residential heating, as combined sales from furnace oven-coke plants 
and beehive plants amounted to less than 10,000 tons. In 1964, 
furnace oven-coke producers used and sold 55,148,198 tons, of which 
96 percent was used in company-operated blast furnaces, 1 percent was 
used for various other purposes, and only 3 percent was marketed or 
could be considered merchant sales. The distribution pattern was 
quite different with merchant oven-coke producers, who sold 93 per- 
cent and used only 7 percent of the total disposal Most of the blast- 
furnace installations without coke-supporting facilities, as well as 
gray-iron foundries, nonferrous smelters, and chemical companies that 
use coke as & raw material, are supplied by merchant oven-coke 
producers. In 1964, merchant producers of oven coke sold 6,125,643 
tons which was distributed as follows: 43 percent to blast-furnace 
operators; 41 percent to iron foundries; 12 percent for other industrial 
purposes; and 4 percent was sold for residential heating. 

In recent years there has been & marked change in the distribution 
pattern of beehive coke. Until the late 1950's, virtually all beehive 
coke was produced for use as blast-furnace fuel. Some blast-furnace 
installations with integrated slot ovens, which depended on beehive 
coke when demand was high, were made self-sufficient by the sharp 
decline in coke rates. However, the increase in requirements for 


— 
547 LBS. DECREASE 


I67 LBS. DECREASE 380 LBS. DECREASE 


65 
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FicurE 3.— Coke consumption per short ton of pig iron and ferroalloys produced 
in blast furnaces in the United States. 
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chemical coke, or coke used in the production of elemental phosphorus 
and calcium carbide, has resulted in the shipment of beehive coke to 
such plants. Thus, in 1964, 44 percent of the beehive coke used and 
sold was distributed for various industrial purposes (including found- 
de and residential heating, and 56 percent went to blast-furnace 
plants. 


TABLE 11.— Apparent consumption of coke in the United States 
(Short tons) 


Consumption 


Ap nt 
Year Total Imports Exports Het change Us con- In iron furnaces 3 | All other purposes 


sumption ! 


—— — | rw | — a | P | —ra —üU ——ü—äͤ———Up—ẽ— 


1937 

(average). 43,065,975 | 187,838 | 534,393 | --290,011 | 42, 429, 409 | 28,009,630 | 66.0 

(average) -| 70,648,402 | 181,000 | 696,699 | --280,230 | 69,852,473 | 55,877,463 | 80.0 

(average). 61,806,132 | 120,908 | 558,428 | --782,665 | 60,585,947 | 54,140,391 | 89.4 

1061 51,711,187 | 126,518 | 445,232 —696,215 | 52, 088, 688 46, 771, 105 | 89.8 

1962.......| 51,910,292 | 141,883 032 | —135 062 | 51, 823, 205 89.2 
EE 91.1 


1 Production plus imports minus exports, plus or minus net change in stocks. 
3 American Iron and Steel Institute; figures include coke consumed in manufacturing ferroalloys. 


TABLE 12.—Coke and coking coal consumed per short ton of pig iron and 
ferroalloys produced in the United States 


Coking coal Coking coal 
Coke per Yield | per short ton Coke per Yield | per short ton 
short ton of | of coke of pig iron short ton of | of coke of ple iron 
Year pigironand | from and ferro- Year pig iron and and ferro- 
eeh 1 ( coal o 51 55 o ; 1 ( o oye 
un percen un poun percen poun 
calculated) culated) 
1913........ 2, 172.6 66.9 2, 347. 5 1957-59 
1918........ 2, 120.7 66.4 3, 193. 8 (aver- 
1929........ 1, 838. 0 69. 0 2, 663. 8 age) 1. 634. 4 70.0 2, 34.9 
1939........ 1, 778.0 69.8 2, 547.3 1901........ 1, 432.6 69. 7 2, 055. 4 
1949. 1, 895. 8 69. 6 2, 723.9 1962......-. 1, 395.2 09. 5 2, 007.5 
1963........ 1, 350. 5 69.5 1,943.2 
1964........ 1, 323. 6 69.6 1, 901.7 


1 American Iron and Steel Institute; consumption per ton of pig iron only, ercluding furnaces making 
ferroalloys, was 2,172.6 pounds in 1913, 2,120.7 in 1918, 1,813.3 in 1929, 1,760.0 in 1939, 1,870.4 in 1949, 1.617.0 
in 1957-59 (average), 1,415.0 in 1961, 1,379.0 in 1962, 1,338.1 in 1963, and 1.310.0 in 1964. 


GEOGRAPHIC DISTRIBUTION 


Total distribution of coke, exclusive of breeze, in 1964, increased 
14 percent over 1963 and was the highest since 1957. The principal 
factor in this increase was the 15-percent gain in shipments to blast- 
furnace plants which utilized 91 percent of the national total. Most 
of the blast-furnace installations are integrated with coke ovens, and 
blast-furnace coke generally moves only short distances, usually by 
conveyor belt or company railroad within the producing establish- 
ments. Usually, about 88 percent of the coke destined to blast- 
furnace plants in a State is produced within the same State. Of the 
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TABLE 14.— Beehive coke produced in the United States, used by producers, and 
sold in 1964, by State 


' Used by proizcing companies | Commercial sales 
Pr»iuced H | 
In bas furmaces ! For other | To blast-furnace 
piants 
Ea E NU ECOL — — END 


State ! i | purposes 
| Value 
| 
i 


caro ewe = m = 


Pennsvlvanía..... 81.777 1. 871. 687 () | ( 
Kentucky, V:rzin- l | 
ia, West Virginia | 674,510 11. C0. % C 


—— — e 


Total: i } 
Y AAA Le 18,592 R1 (ty (t) 3 
193..........- 90, ^95 ! 14,929,656 | — (1) ( J E 
To foundries To other industrial For residential Total 
plants | heating 
Bhort Value Short Value Short | Value 
tous tons tons 
Pennsylvania 28, 545 $532, 230 | 115,975 ,$1, 226, 026 (1) (1) $7, 613, 114 
Kentucky. Virvin- 
ka, West Virginia. 15, 004 232, 948 | 381,286 | 6, 432, 090 (3) (3) 11, 028, 222 
Total: 
194.........-. 43, 639 765, 228 | 497,261 | 7, 708, 116 (1) (3) 
1963. .......... U) (1) 526, 456 ¡ 8, 410, 012 (1) (3) 


1 Combined with coke sold “to blast-furnace plants” to avoid disclosing individual company dats. 
Combined with coke sold ‘‘to other industrial plants” to avoid disclosing individual company data. 


17 blast-furnace-coke-consuming States, Pennsylvania, Ohio, and 
Indiana consumed 56 percent of the total shipments of blast-furnace 


e. 

Unlike blast-furnace coke which is produced within the consuming 
States, foundry-coke shipments are widespread and many involve 
long-distance rail hauls. "The principal consumers of foun coke 
are the automotive, farm machinery, machine tool, heavy machinery, 
railroad, and electrical equipment industries. These industries are 
concentrated in such cities as Detroit, Flint, Chicago, Cleveland, 
Birmingham, Pittsburgh, Buffalo, and Milwaukee, and &ccount for 
the large tonnages of foundry coke consumed in the States where 
these cities &re located: A major factor in the 12-percent increase 
in foundry-coke shipments over those of 1963 was the increase in 
castings required for the automotive industry. 

Coke utilized for miscellaneous industrial applications is included 
in shipments to other industrial plants. This classification includes 
shipments to nonferrous smelters, alkali plants (lime burning), 
chemical manufacturers (calcium carbide and elemental phosphorus), 
and a variety of other industrial plants. The total shipments for 
these uses represented 4 percent of the total distribution. The use 
of coke for residential heating continued to decline and amounted 
to less than 1 percent of the total. 
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Table 15 summarizes the distribution of oven and beehive coke by 
major end uses and final destination. Shipments in certain States 
have been grouped under the designation of “Undistributed” to avoid 
the disclosure of individual company data. Also, the small shipments 
to producer-gas and water-gas plants are no longer considered a 
deg end use, and are included with shipments to other industrial 
plants. 


TABLE 15.—Distribution of oven and beehive coke and breeze in 19641 
(Short tons) 


Coke 


Consuming Stato Breeze 
To blast- | To found- | To other For resi- 
ries industrial dential Total 
plants heating 


Alabama.. 193, 968 280, 605 9,663 | 4,184, 737 214, 090 
O Y A 2m deci vd t uec re A W a 
Arizona ß: 8 (2) 1 END EQUES 1, 457 L 
Ei! 8 1. 475 2,458 lL 3, 933 (2) 
California 88, 704 „ 1, 357, 903 79, 520 
Colorado 14, 305 35, 902 Ñ , 002 (2) 
Connecticut... ............-.--_|-.-.-.-...-- (2) 49, 169 2) 91, 573 47, 966 

Lr AAN EIA EE S 1,825 1, 086 
District of bl AAA MA PA RP (2) 

Ida oh ee eaten e (2) 33, 387 (2) 38, 218 39, 639 
gs A AO 12, 454 (2) (2) 16, 689 
IA AO 194 112, 444 112, 638 (2) 
Illinois 266, 562 98, 494 5,732 | 4,353,446 222, 307 
Indiana. 144, 060 79, 593 8,852 | 7,577,239 683, 212 
EE EA 80, 025 11, 027 371 91, 423 (2) 
EEE ]ð] K (2) t MAT cern 9, 661 1, 963 
Kentucky 373 237, 682 (2) 1, 227, 579 43, 722 

6! 8 (2) 52, 541 8 , 915 1,120 
LEE DEE Q (2) (3 Ce) DEE 
Maryland... ~-~ ~e c J... 0 20, 643 |............ 3, 653, 810 (2) 
Massachusetts (2) (2) (2) „% 
Michigan 747, 517 256, 093 (2) 5, 172, 617 243, 025 
M n. 3233 K d 453 i > 318 (2) 41, 083 ( Ke 994 

Spb”... „„ 
Missouri. J OSA 26, 841 (3 (2) 50, 841 1, 585 
Ml ð ͤ IAS 227 22,691 |............ 22. 918 43, 514 
r U u 2. |. emer Er 4,747 1177 16, 520 2 

21 .. EE O AO EE (9): T; A 
New Hampshire ME EE (1) (a dcos 
New Jersey_._........-..--..-|.----------- 141, 800 (2) (12) 226, 082 47, 916 
New Me rico L|. .-- 22. l LL . (2) (2) (2) 

OW e e ..... rRIIA 103, 129 74, 053 9,331 | 3,338,285 256, 977 
North Carolina 22, 428 (2) (2) 43, 971 20, 869 
North Dakota TO NM. AA A W 

JJ RISA 351, 196 258, 563 5,104 | 10, 435, 857 399, 597 
r | eedem (2 . seis 4 6,657 

VV 464 26, 664 lL... 31, 128 2 
Pennsylvania 168, 863 194, 797 41, 890 | 15, 026, 388 727, 246 
Rhode DF D 4ũ½ʒ! (2) 2) (2) O). NECNON 
South Carolina (2) 25, 610 (2) 36, 075 11, 695 
South Dakota (3) ) (2) (2) 
Tennesse 83, 868 217, 030 (1) 316, 736 132, 049 
1J/%/%% = 84, 154 47, 024 (2) 878, 062 76, 222 
9427 A ĩ A (2) 27,820 ied 996, 669 2 
Vermont. o2 O oO. AAA 2, 862 2) (3) 3,5788 

glis a IE an Cass 62, 613 69, 842 (1) 167, 446 2, 
Washington 4, 183 S 8. 768 2) 
West Virginia 8, 718 46, 430 (3) 1, 675, 527 260, 320 
a .. .. l... . err ree 151, 947 1, 378 6,646 159, 971 3) 
Wyoming.. OOO OOO... em dec 8 4, 8002 4. 830 140 
Undistributed 161, 472 176, 195 82, 657 106, 063 315, 866 

Total... 56, 020,058 | 2,962,502 | 2, 496, 466 170,246 | 62, 549, 272 3. 924, 695 

ported 79, 158 112, 831 122, 999 80, 705 395, 693 21, 061 

Grand total 56,999,216 | 3,075,333 | 2,619, 465 250, 951 | 62, 944, 965 8, 945, 756 


! Based upon reports from producers showing destination and principal end use of coke used and sold. 
Does not include imported coke, which totaled 103,286 tons in 1964. 
3 Included with ‘‘Undistributed”’ to avoid disclosing individual company data. 
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STOCKS OF COKE AND BREEZE 


Producers’ stocks of coke which usually decline during periods of 
h industrial activity, decreased 32 percent during 1964. Asa 
rule, producers endeavor to keep stocks to & minimum b using 
production to demand. This procedure, however, can De follow 
only to a certain pant because of the nature of the refractory material 
in slot ovens. Such ovens cannot be stopped and started inter- 
mittently without serious damage to this material, and, for this 
reason, the producing companies are reluctant to shut down ovens. 

Demand for coke began to decline in 1958, following the record 
production in 1957, and producers’ stocks rose steadily. They 
reached an alltime peak in November 1959 when they totaled more 
than 5.1 million tons. For the next 3 years they varied between 3.6 
and 4.8 million tons, and since the beginning of 1963 there has been 
a gradual decline at both merchant and furnace oven-coke plants. 

Although stocks at merchant plants dropped 72 percent between 
January 1963 and December 1964, reserves at the close of 1964 were 
A to 14.3 days’ production. Stocks at furnace plants at the close 
of 1964 were equal to 10.6 days’ production and consisted mainly of 
blast-furnace coke. Stocks of coke breeze at oven-coke plants varied 
only slightly from those of the preceding year. Beehive-coke-plant 
operators rarely stock coke, and only an insignificant amount was in 
reserve at the end of the year. , 

5 data on producers' stocks of coke and breeze are shown in 
table 16. 
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Fraure 4.—Producers’ stocks of oven coke in the United States, by month. 
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TABLE 16.—Producers’ stocks of coke and breeze in the United States on Dec. 31, 
1964, by State 


(Short tons) 


Blast Residential 
furnace Foundry heating Total 
and other 
Oven coke: 
Alabama... A 316, 960 10, 526 44,167 371. 653 69, 329 
California, Colorado, Utah............ 217,314 |____ GEN 217, 314 21, 826 
Connecticut, Maryland, New Jersey, 

New i aa ed 831, 372 19, 871 24, 825 376. 068 147, 331 
nee pa e tee 49, 925 1,912 1, 790 83, 627 36, 185 
Indian8S....e--------2---00- IDEE 194, 324 16, 918 1, 514 212, 756 435, 709 
Kentucky, Missouri, Tennessee, 

OX 0S E 33, 262 18, 932 10, 074 62, 268 15, 115 
Michigan 52, 727 1. 766 14. 667 69. 160 4. 167 
Minnesota and Wisconsin. ...........- 72, 295 28, 676 39, 295 140, 266 57, 5328 
O et ARA EE 182, 498 3, 427 14, 559 200, 484 73, 738 
Pennsylvania 212, 045 13, 768 8, 441 234. 254 246, 329 
West Virginia... %%% X 32, 716 5, 314 

Total 1964. .... . .. .. 1, 695, 438 115. 796 159. 332 1, 970. 566 1,112. 571 

At merchant planta... 38. 440 99. 963 123. 684 262, 087 139, 562 
At furnace plants 1. 656. 998 15. 833 35. 648 1. 708, 479 973, 009 
Total 1063... ocaeca a 2. 390, 983 139, 410 348, 428 | 2, 878, 821 1, 133, 642 
Beehive coke: 
Pennsylvania. 97));³·³˙— 8 RO l 
Kentucky, Virginia, West Virginia.... ht u 2 z o 316 434 30 

Total: 

Do MEINER MIELE Ee 1,010 |-....------- 316 1, 326 
A suu E 4, 834 |............ 1, 276 6,110 80 


TABLE 17.—Producers’ month-end stocks of oven coke in the United States 


(Short tons) 
At merchant plants At furnace plants Total 
Month Spa ll NEE EE 
1963 1964 1963 1964 1963 1964 

January. ooo 937, 903 447.093 | 2,688,158 | 2,264. 67 3, 626. 061 2,711.7 
¡IS 871. 464 410,554 | 2.620.780 | 2,146,261 | 3,492, 244 2,556, N15 
March... 845. 617 410,409 | 2.472.069 | 2,048, 118 | 3,317, 686 2. 458. 617 
D De 829. 026 392,241 | 2,280,177 | 1,910,015 | 3,109, 203 2, 302, 2 
May AR rousu NN 732,717 405.581 | 2,047,941 | 1,812,872 | 2,750, 655 2. 218, 453 
TEEN 660, 119 395,908 | 1,947,240 | 1,788,316 | 2,607,359 2, 184, 224 
VO] 663. 048 451,203 | 1,932.980 | 1, 825.530 | 2,506, 028 2, 276, 733 
/ ͤ AA 634, 097 451,172 | 2,070.619 | 1,842,343 | 2, 708, 716 2. 293, 515 
geptem ber 610, 767 417.106 | 2,166,067 | 1,922,885 | 2. 776. 834 2. 339, 991 
Gee sop c eer 570, 404 351,404 | 2,300,830 | 1,970,993 | 2.871.294 2, 322, 397 
November 523, 270 804,193 | 2,375,864 | 1,890,459 | 2. 899. 134 2, 194, 652 
December 484, 692 262,087 | 2,394,129 | 1,708,479 | 2, 878. 821 1, 970, 566 
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VALUE AND PRICE 


The average values and prices of oven and beehive coke produced 
&nd sold, as reported by the producing companies, are shown in 
tables 18 and 19. "The average values at plants of oven and beehive 
coke produced are based on reports from the producing companies 
that showed receipts, Lob plant, for commercial sales of 
coke, and the prevailing market value assigned by the producers 
for coke consumed by the producing companies. 

The average value of oven and beehive coke produced rose slightly 
over the 1963 figure, but was well below the 1957—59 average. The 
&verage receipts of oven and beehive coke from commercial sales 
declined from 1963, but were 4 percent above the 1957—59 average. 
Generally, coke prices follow delivered coal costs, but other factors, 
such as demand and labor costs, were responsible for the slightly 
Wg der selling prices for the various grades of coke in 1964. The 
only grade of oven coke that was higher than the 1957-59 average 
was that sold to foundries. Prices of beehive coke sold to furnace 
plants and for residential heating have declined below the 1957-59 
average, whereas increases were registered on sales to foundries and 
other industrial plants. The large variance in prices between blast 
furnace and foundry is due to a number of factors, such as lower 
yields of coke from coking-coal admixtures because of 9 ro- 
portions of low- volatile coals; longer coking cycles whic Se 
productivity; and larger minimum sizes. The difference in prices 
of oven and beehive-foundry coke is due largely to transportation 
charges on coal and/or coke. 


TABLE 18.—Average value per short ton of coke produced in the United States 
and average receipts per short ton from coke sold (commercial sales) 


Value per ton produced Receipts per ton sold 


Oven Bechive Total 
coke coke 


See VE 14 $14. 70 $18.07 
17. : : 


—— ——— ʃ — k e e mm mm mm ep 


TABLE 19.—Average receipts per short ton of coke sold (commercial sales) in 
the United States, by use 


Oven coke Beehive coke 
Year 
To blast- | To foun- | To other | For resi- | To blast- 
furnace dries industrial] dential | furnace 
plants plants! | heating beating 
1957-59 (average)... $15.85 | $29.39 | $15.87| $17.15 E $11 64 
1 AO 15. 98 30. 07 16. 67 17.12 15, 94 16, 87 
T 15. 98 30. 25 16. 37 14. 10 14. 35 15 63 
10684. A 15. 40 30. 22 15. 65 15.27 14. 06 9. 35 
F i 80. 43 15. 79 16. 28 7.83 


1 Includes water-gas plants. 
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FOREIGN TRADE 
IMPORTS 


Although imports of coke are important to certain local areas, such 
as the northwestern part of the United States, they are not a signifi- 
cant factor in the overall supply. For many years the total quantity 
of coke imported has amounted to less than one day's production. 
The 1964 total was the lowest since 1946, principally because of the 
virtual termination of imports through the Michigan Customs District. 

More than one-half of the coke imported in 1964 and prior years has 
entered the United States through the Montana-Idaho Customs 
District. "This coke is used mainly in nonferrous smelters and 
originates in the Canadian Province of British Columbia. Imports 
from countries other than Canada are usually small, and in 1964 were 
insignificant. In some instances in past years, special-purpose carbons 
from some countries have been classified as coke and included under 
imports of coke. 

8 on coke imports in 1964 and two prior years are given in 
table 20. 


TABLE 20.—Coke imported for consumption in the United States, by country and 
by customs district 


1963 1064 
Short Value Short Value 
tons tons 

try or area: 

North America: 
Canada 132,076 | $1, 663, 693 | 142,952 | $1,731,011 | 101,375 | EL 329. 897 
Dominican Republic........|......... |. ........... 5 JJ. D 
Netherlands Antilles 100| rr . ae 
gy RARA 143, 057 è „ 101, 375 1. 329, 807 
South America: British Guiana. ` A0 608 

Europe: 
glum-Luxembourg....... 220 7, 296 
, 1. 651 170, 806 
cdo AAA st I. 112,917 
United Kingdom 8, 9391 151,361 | 6,744] 113,942 |..........]........--.- 
%%% W o o ! ³˙ A ²²m DEE 
Total... . . ... 8 1.871 178, 102 
Grand total..............- 103. 236 1, 508, 607 
Customs District: 

0 8 25, 781 174, 588 
HA ail 220 7, 296 
Maine and New Hampshire 89 1, 391 
l ³o·¹w eene = JOON , 
Michigan. eieiei 57 960 
All. e P 1021 Bf ae ³Ä AA 8 
Montana and Idaho. ........... 59. 811 906, 638 
New Orleans.. 1, 333 139, 836 
New York o·;' ⁵˙Üw¹1 O , / EE 

N ³ðVWQA A BEE Me UPC DT 
C A AA, DEE 318 30, 920 
St. Lawrence 292 10, 286 
San Francisco...................| 547 4. 626i 
South Carolina. ................] 5.271 809.2811111 I. 

Fwont ls e 35 585 , 47 777 

3 ; 16, 004 1 15, 338 235, 865 
Total; e ico toss ce 152, 595 103, 286 1, 508, 607 


Source: Bureau of the Census. 
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EXPORTS 


The United States has always been a net exporter of coke. In 1964, 
this country exported over five times the quantity of coke imported, 
with an overall value over 6.5 times greater. Increased shipments to 
Canada and South America were the principal factors in the 16- 
percent gain in exports over 1963. Canada is by far the principal 
market for American coke, receiving 86 percent of the total export 
shipments in 1964. Shipments to European countries virtually 
ceased in 1964; less than 500 tons was distributed to three countries 
compared with nearly 47,000 tons sent to seven countries in 1963. 
Exports to Africa and Australia were small, and, of the five countries 
in Asia importing American coke, only the Philippines and Japan 
received more than 1,000 tons. 

Exports of coke for 1962—64, by country and by customs district, 
are shown in table 21. 


TABLE 21.—Coke exported from the United States, by country and by customs 


district 
1962 1963 1904 
Short Value Short Value Short Value 
tons tons tons 
Country or area: 
North America: 
e 311,177 | $6,052,007 | 344,456 | $6,502,346 | 449,759 | $8,268,152 
Mei. e e AREE IAE 9, 878 207, 297 13, 633 331, 863 19, 116 537, A8 
Panama 306 9, 131 684 10, 532 411 8, 674 
West Indies: 
Trinidad and Tobago. 113 2,573 59 1, 299 173 5,712 
Other West Indies 291 6, 946 30 1,300 90 2, 758 
Other North America........... 220 5, 205 38 BOTT AA [22 S.S: 
Total BE 321,985 | 6,343,150 | 358,800 | 6,849,011 | 469,549 8, 822, 404 
South America: 
r A ͥ A tout 10, 098 288, 480 
ST KS EA AA EE rL Z ux 131 230 PA 
Mall! 9, 923 274, 066 5, 730 159, 424 7, 637 823, 270 
Chile. .--.------------------- 249 7, 3: 22, 743 146 6, 464 
Colombig........ ee e e e e o 251 4, 983 98 ETA WE 
NC EE 175 8, 289 243 5, 682 213 811 
T 88 74 3,138 7,221 93,318 
Veneruela aa 263 7,833 24, 879 265, 603 19, 962 277, S38 
Feta“... 10, 861 297, 501 32, 055 460, 975 45, 277 994, 181 
Europeo: 
Denmark..................... 325 /// ⁰· A A E 
FF ͥ ͥ . Zß ccce u 8 37 690 
Germany, West 14, 862 167, 686 446 5.700 AA WE 
Gees. D, A 131 1,100 T... fst D 
Italy eege 15 396 15,233 201, 836 243 5, 789 
Nr! A E 7, 388 „ 
PTC AA 10, 766 158, 000 10, 039 189, 424 |..........]....-..----- 
United Kingdom 424 8, 330 632 10, 146 139 3, 264 
Yugoslavia. ................ ax sss CH 13, 100 136, 900 |... 8 
"Total iuc 26, 392 341,204 | 46,969 641,878 419 9,749 
Asla: 
Indis- ¿2 F 8 1, 386 27, 307 708 15, 101 193 7, 485 
Iram Ee sp C rss aue ues ets Zx 16| 714 
lil sss 1, 142 31,039 12, 365 341, 643 6, 762 195, 334 
Nansei and Nanpo Islands, ̃ ; é¶ ęͥ ¶ P: ̃ĩô«n: 16 d 
Philippines 2, 190 80, 358 300 7, 699 1, 189 94, 093 
Snüdi r ] ↄ ] 6 256 
Taiwan... - ~ v = v oo Select .. 61 899 | AAA ⁵ðxU)7 88 
r 4, 779 139,603 | 13,389 365, 157 8, 166 237, 536 


————— |-———— —⏑—4ͤ—mäAô Mu N U ÿR]ſ s | ——— e e 
— —-—-—-— — l — O, i L—— ——— 


See footnote at end of table, 
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TABLE 21.—Coke exported from the United States, by country and by customs 
district —Continued 


1962 1963 1964 
Short Value Short Value Short Value 
tons tons tons 
Country or area—Continued 
Africa: 
Congo (Léopoldville) .........|...-.--.--]--.--.--.--- 28 „ A 
Fü IA AN PA A E E 41 $965 
Total etn v 8 28 936 41 965 
Oceania: Australia. 15 SYL EE DEE 243 27, 763 
Grand total................... 364, 032 7, 122, 037 451, 241 8, 318, 007 523, 635 10, 092, 597 
Customs District: 
Buffalo. 2l loe ux amen aRETA 60, 242 1,514, 087 88, 627 1, 805, 554 148, 097 3, 151, 149 
Chicago 81,681 | 1,208,950 | 104,193 | 1,536,822 | 105,163 | 1, 524.049 
Dakota ee 8, 308 248, 334 7, 431 234, 470 9, 023 250. 981 
Duluth and Superlor. .......... 3, 029 79, 701 3, 191 14, 545 2, 441 64, 8 
L ape nu u Zat D , 908 240, 493 12, 152 293, 974 17, 992 500, 172 
Maryland... loco us e o 100 e WE 10, 705 
Massachusetts 65 | Paris 1 | A A 8 
e 138,856 | 2, 755, 363 122, 373 2, 385, 340 168, 081 2, 868, 388 
Mobile. cece suc ccecescsdcesese 11, 245 170, 735 1, 204 31,035] 15,377 238, 204 
Montana and Idaho 441 10,930 |... 22... los oe e 
New Orleans ... ... .... 724 20,313 1,011 24,193 21, 009 
New York... ðͤ . . a a 9, 243 266, 340 42, 034 505, 322 17, 309 507, 062 
CCC 2, 334 47, 894 6, 522 56, 800 [. 2... Leen ꝙ5?P m 
fr A Ra 1, 136 30, 939 12, 200 339, 780 6, 965 221, 921 
Philadelphia.................... 19, 408 290, 898 35, 447 568, 332 13, 358 276, 750 
Sanne; 551 „ E, tes enses delude. ace CE e 
St. Lawrence 4, 010 69, 339 8, 552 190, 439 13, 130 273, 320 
San Diego 58 22,151 1, 332 32, 544 30, 416 
Vermont... A 8 96 1, 469 490 (/ AA 
Virginia... s 113 2, 573 59 1, 200 58 1, 123 
Washington 3. 787 129. 075 3, 295 102, 912 4, 003 133. 849 
Other district 338 7, 145 597 14, 574 12, 644 
!’ ²˙ AAA 364,032 | 7,122,037 | 451,241 | 8,318,007 | 523,695 | 10,092,597 


Source: Bureau of the Census. 


WORLD PRODUCTION 


World production of hard or metallurgical coke in 1964 was esti- 
mated at 327 million tons, an increase of 6 percent over the estimated 
output for 1963. This increase was attributed to a more-or-less general 
rise in coke production throughout the world, as all continents, though 
not all countries, had larger outputs than in the previous year. 

Europe led the world in production with nearly two-thirds of the 
total output. European production increased 4 percent, mainly 
because of substantial production increases in the U.S.S.R., West 
Germany, and the United Kingdom. Although there were 18 coke- 
producing countries in Europe, the three countries mentioned ac- 
counted for two-thirds of Europe's total. 

Output of coke and breeze in the Soviet Union, currently the world’s 
largest producer, reached 75 million tons, more than one-third of the 
European total, and nearly one-fourth of the world total. This record 
Soviet output was 6 po higher than the 1963 figure and was 20 

ercent above that of 1960. It was, however, nearly 10 million tons 
ess than the record output of coke and breeze established in the 
United States in 1951. The substantial increases in production in 
the U.S.S.R. are attributed to the all-out Soviet effort in recent years 
to increase the productive capacity of heavy industries which, basically, 
189—180—66—— 16 
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are geared to the production of iron and steel. Although table 22 
shows that production in the U.S.S.R. in 1964 exceeded that of the 
United States by 12.5 million tons, the actual difference in output 
between the two countries was only 8.5 million tons, as breeze produc- 
tion was not included in the U.S. figure. 

The United States, with 19 percent of the world total, ranked 
second in output, while West Germany, with 15 percent, ranked 
third. Both countries registered production increases in 1964, 

rincipally because of increased demands for blast-furnace coke. 
Unit States output increased nearly 8 million tons, or 14 percent, 
compared with an increase of 1.6 ion tons, or 4 percent, in West 
Germany. 

Other ranking coke-producing countries, in order, were the United 
Kingdom, China, France, Poland, Japan, and Czechoslovakia.  Pro- 
duction trends in these countries differ somewhat, with output in the 
United Kingdom and France declining slightly or remaining at about 
the same level over the past 5 years, while Japan, Poland, and Czecho- 
slovakia had sizable production increases. The largest increases 
were recorded in Japan, where production has increased 51 percent 
since 1960, and 15 percent over 1963, an average of 10.2 percent per 
year during the past 5 years. Estimated production in China has 
remained at the same level since 1961. Data on China, however, can- 
not be considered too reliable because very little information has 
been published on China's industrial activity. 

In addition to the high-temperature metallurgical coke produced 
in conventional slot- and beehive-coke ovens, nearly 50 million tons 
of other coke was produced by carbonizing a wide variety of coals, 
both coking and noncoking, at high, medium, and low temperatures 
in vertical and horizontal retorts, or in types of carbonizing equipment 
other than conventional coke ovens. is coke, which is commonly 
referred to as soft coke, and is not suitable for most metallurgical 
applications, is used principally for domestic heating, chemical 
processing, and the production of producer and water gas. When 

roduced as char, the material generally is briquetted and then used 
or domestic fuel. 

Europe produced four-fifths of the world's soft coke, and Asia 
supplied most of the remainder. The leading European producers 
were East Germany and the United Kingdom, with a combined 
output equal to 43 percent of the world total and 53 percent of Europe's 

roduction. East Germany's output of soft coke was principally 
Bente in the form of carbonized briquets. Production in the United 
Kingdom consisted principally of carbonized briquets or semicoke 
produced in retorts from bituminous coal. Both countries used these 
fuels principally for domestic heating. Other countries with relatively 
large outputs of soft coke were West Germany, Japan, Czechoslovakia, 
India, and Poland. Only a few hundred thousand tons was produced 
in the United States. 

Table 23 shows production of gashouse, low-, and medium-tem- 
perature coke. 
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TABLE 23.— World production of oven and beehive coke (excluding breeze), by 


country ! 
(Thousand short tons) 
Country 1960 1961 1962 1963 1961 » 
North America: 
Canada EE 3,873 3, 900 4, 022 4, 281 4, 343 
M00 A tea a aaa 481 785 854 995 31,014 
United States 57,229 | 51,711 | 51,910 | 54, 278 62, 145 
TOL EE 61, 583 56, 396 56, 786 59, 554 67, 502 
South America: 
Fh la 280 440 550 660 720 
Brill. EE 776 771 794 740 788 
CNG eege A 258 224 260 274 271 
Colom DIE causa 8 463 358 397 441 463 
Per EE POM p MORD ERE 33 40 44 44 31 
Total EE 1,810 1,833 2,045 9 159 2,273 
Europe 
Austria- eebe K 2,255 1, 965 1,824 1,801 1,771 
E EE 8,295 7, 948 7, 931 7,941 8,155 
BBBlllllh³ SOUPE (88 22 22 141 ° 140 
Czechoslovakia 9, 323 9, 410 9, 844 10, 250 10, 385 
Finlando A A eaS E 11 * 20 * 20 «11 e 11 
FRANCO o sus K E clo Cue 8 15, 030 14, 859 14, 902 14,842 15, 367 
Germany 
Bast EE 1,111 1,135 1, 136 1, 149 51,149 
West A EE 49, 252 48, 992 47,504 46, 069 47, 691 
HUBgary nocere eebe 550 658 721 728 733 
1 ĩᷣͤ u ĩð 8 4, 095 4,206 4,769 5, 065 5,153 
Ne iherlanda AAN A CURE 4,979 5,020 4,711 4,707 4,976 
IS A ³ðꝗA O seu u ee 12, 437 13, 170 13, 850 14, 549 14, 359 
RAP ³⅛ð Ä ⁵⁰⁵⁰ 86 904 1, 036 1, 233 1, 258 1, 203 
SD. ico ͥ hades h med 88 2,837 2,576 3, 018 3, 034 2, 821 
. qu E EE 148 293 379 378 s 410 
WAS. A 61,986 | 64,600 | 67,163 | 70,408 | 974,600 
United Kingdom..-.-.---------------------------- 21, 094 19, 968 17, 430 17, 408 18, 982 
e ß 1, 194 1.211 1.220 1, 202 1, 297 
"Totals. Ee 195,523 | 197,479 | 197,673 | 200,941 209, 263 
Asia: 
China T Ee E 27, 600 16, 500 16, 500 16, 500 16, 500 
TE EE 5,267 , 204 7,769 8,102 8, 069 
Iram. pp ̃ ̃ p ̃ĩͤ e I aaa TE 22 14 ° 22 «2 
D EE 9, 424 12, 030 12, 729 12, 398 14, 256 
Korea, Nhl 1, 200 1,300 1, 500 
EE hraa y as 88 583 550 565 907 947 
J Seen a S Po 43, 800 38, 386 38,777 39, 229 41,294 
Atrica: 
Rhodesia (formerly Southern). .................. 161 212 112 * 116 143 
South Africa, Republic of........................ 2,304 2, 420 2, 429 2,520 2, 636 


* Estimate. » Preliminary. 

1 Includes revisions of data published previously. 

? Includes breeze and a negligible amount of gashouse coke. 

3 Includes breeze. 

* High-temperature coke from lignite. 

! 1963 data. 

* Includes electrode coke but excludes an estimated 100,000 tons oflow-temperature coke. 
? Year ended March 20 of year following that stated. 
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TABLE 23.—World production of gashouse, low-, and medium-temperature coke 
(excluding breeze), by country ! 


(Thousand short tons) 
Country 3 1960 1961 1962 1963 1964 » 
North America: United States w W 164 160 203 
Total EEN 230 130 275 270 815 
South America: 
,, A a a a a 66 66 66 66 
FFI... 280 314 310 «310 «810 
CG EE 8 e 94 e 94 «94 109 91 
Hun. 8 25 25 23 
Pata ee eee 475 499 495 508 490 
Europe 
e ß 280 347 378 358 
Czechoslovakia: 
CO .. aa 686 665 571 497 
¡A EE 2, 399 2, 375 2, 327 2, 330 2, 315 
f ³Ü¹ͥww--r-n. ³ y ⁵⁰ 439 446 1 453 460 
FFF R ac aim alia ia 152 e 130 *145 s 170 «150 
France 
nos A A 766 474 272 152 67 
Low-temperature......................-....- 328 306 297 299 826 
Germany: 
East: 
Gashouse 3.......... lc c clle eae 8, 534 3, 400 3, 441 596 48, 505 
Lignite_-_.... ... ... .. te co ore 7, 376 7,314 1, 7,194 4 7,195 
Gashouse._.......... „„. 5, 754 5, 454 5, 467 5, 390 5, 415 
j O20 A 8 1 661 7 
Low-temperature........................ 80 98 114 111 94 
E o EEN 25 25 24 23 *15 
en ß ß ences 547 534 559 635 e 520 
Ireland (Eire eea a a aa .... e 100 103 97 «110 «115 
Italy EE 899 862 855 793 650 
Luxembourg 41 40 40 40 2 
Netherlands Bl. ............................ 322 257 220 195 121 
/ ↄ˙³˙rù? Q Suyu eee 8 52 50 50 50 
Poland: 
GashOuse A J... J... J... 1,077 1, 122 1.194 1,273 «1,275 
Low-temperature....-.......-....--..-.----. «220 «220 276 2 «280 
Peril 8 43 44 34 28 11 
JA E 88 273 279 256 219 186 
Se!!! 659 661 042 628 e 
Switzerland... e 534 529 547 75 ER 
United Kingdom. .... ........ 11, 050 10, 976 10, 886 10, 938 9, 900 
A TEEN 22 19 21 
f u Zum usan z naspas 41,700 | 40,600 | 41,000 | 40,600 39, 000 
Asia: 
Ceylon EE 13 13 11 9 6 
Hong eer 20 10 19 17 14 
India: 
Gasoil o Md 141 140 138 «130 75 
" Low- temperature gʒꝛwn e cll clc ceras 2, 002 1, 989 2, 313 2, 525 2, 430 
apan: 
ët te ET . 8 4,101 4,185 8, 807 3,719 4, 
Low- temperature 8³ 83 77 
Malaya A eat es 22 22 22 22 2 
/ ³·WwꝛAAA EE EE 212 206 254 257 271 
Turkey 
ET e mia d J... J... ad 110 133 168 186 191 
Low- temperature. 93 91 93 87 
Fr ⁵ . .. .. J... ...... 7, 300 7,815 7, 850 7, 475 7, 720 


See footnotes at end of table. 
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TABLE 23.—World production of gashouse, low-, and medium-temperature coke 
(excluding breeze), by country 1—Continued 


Country 3 1964 v 
weu 45 
EES 0 
South Africa, Republic of. 148 
United Arab Republic (Egypt) 83 33 39 


—— Ó— | ———— | —— Fr | —— EN 
— M €— | —Á——— | — | —Má—Q— | MÀ “ !̃—v—-— P 


a e pe dba ap o 2 —Uꝑñ—ñ— ooo mm 


— a | — | — | rM á—— l ce 
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* Estimate. » free. W Withheld to avoid disclosing individual company data. 

! Gashouse coke unless otherwise specifled. Includes revisions of data published previously. Data do 
not add to totals shown, owing to rounding. 

! Production data for China, Mexico, Rumania, and the U.S.S.R. not available; estimates included in the 
totals. A negligible amount is produced in Canada. 

š Includes high-temperature coke. 

* 1963 data. 

š Includes breeze. 

* Includes other cokes. 

7 Year ended June 30 of year stated. 

! Year ended March 31 of year following that stated. 


COKE OVENS 
SLOT OVENS 


A slight gain in the number of slot ovens occurred in 1964 as a 
result of the completion of 165 new ovens at three furnace-coke 
plants. A total of 112 ovens was abandoned at three furnace plants, 
and at year's end there were 14,639 slot ovens at 66 plants com- 
pared with 14,586 for the same number of plants in 1963. For the 
second consecutive year, there was comparatively little construction 
work in the oven-coke industry. 'Two possible reasons for this 
were the reduced operating rates during the early 1960's, which 
extended the useful hfe of some of the older batteries, and improve- 
ments in the fuel efficiency of blast furnaces, which reduced blast- 
furnace coke requirements and the need for additional coke capacity. 

The durability of slot ovens is indicated by the fact that more 
than one-fifth of the ovens were over 35 years old at the end of 1964. 
The majority of these ovens, however, were Semet-Solvay ovens 
whose construction was quite different from ovens built in recent 
years. 'These old ovens, which were built on 5-foot centers, are 
essentially individual units that have withstood the stresses of con- 
tinuous service. Most of the modernization and construction of 
new ovens in recent PA in has been at furnace plants. Consequently, 
nearly 69 percent of the ovens in existence at merchant plants were 
more than 35 years oid, whereas the proportion of this age group 
at furnace plants was 13 percent. 

Although many kinds of slot ovens have been built since the first 
battery of Semet-Solvay ovens in the United States was erected at 
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Syracuse, N.Y., in 1893, all but two batteries built in the past two 
decades have been either Koppers or Wilputte At the end of 1964, 
69 percent were Koppers-Becker, including old-type Koppers; 31 
percent were Wilputte, including Semet-Solvay; and less than 1 
percent were other types. 


TABLE 24.—Slot ovens completed and abandoned in the United States in 1964, 


by State 
Ovens 
Plants in l... 
State existence 
Dec. 311 Abandoned In Under oon- 
New during existence | struction 
year ? Dec. 31 Dec. 31 
DAMA 1 A A 1,516 |....-------- 
Gen. | ML Rer 8 I 
Colorado ( yu uwa a 2000 
Connecticut..........-...-..-.------.------ CCC 70 |._.. `. 1 ..1.-.. 
Hui... 8 );»!!!  B50811.1.......... 
eee S SS. E EE RS ee )/öͤĩÜö— T 2.218215 O Lu cess 
Fiess 88 FF — e, 2. 
Maryland... ero eR . .. ......-..-.-.-- Jo A 8 7572 22 Qos 
e 4 C "EI. ere 
Minnesota.....-... .. cs o s Uie rw ERE Sq 1. m c im cR 180 1... 
A e y [E] AAA AR u css 
New Jersey. “resse / TT 19012 22. 2; 2222. 
New or ——?— 3 O 855 |.........--- 
f ˙• ³⁰ꝛ¹www-w - = 12 70 BA 1. 83 
Pennsylvania... lll... 25 L4 EE 58 3,662 |............ 
Tennessee ME ME A GE 1 
Toras EE / EE 14002 
l SE ðᷣͤ K Ee ioe oe ee 8 3 
West Virginiaannnn )ͤͥͤ A 6688 
M/! ³⅛·˙³ͤ ] AN E )J) ͤ aaa 200 |........-.-- 
Total 1964... e e 66 165 112 14,639 |............ 
At merchant plants . CCC 1,894 |........-.-- 
At furnace plants lll. lll... 49 165 112 12,745 1... s 
Total is.. 66 84 61 14, 586 50 


1 Excludes plants retired permanently during year. 
3 Includes ovens disinantled for rebuilding. 


TABLE 25.—Number of slot ovens in the United States on Dec. 31, 1964, by 
State and kind 


State Koppers Koppers- Semet- Wilputte | All others Total 
Becker Solvay 


Alabama 510 163 1,516 
ier ÆæSrͤ!I—— EES 315 
Colorado...................... CO, — f OA DEE 
O AA HHL 70 
III EES I T. ESA VEER SJ: 566 
Indiana...................-..- 340| 1. 1666 | ol 6522 2, 218 
Fl ³oÜ ¹W AA 1201 EAS 1% 
Maryland A fſ . A EES 7 
Michigan 2868 362 1488 778 
Minnesot ... , PS ET 180 
Missouri. TA, EE, Dee 340 S 
New Jersey )))) eect V ĩ b 120 
New York k.k. 13353 236] 120 364 855 
GO ..... 7] 5860] 122 4161 1,536 
Pennsylvania 903 | 1560] 88 1, 125 LL Le. 3, 662 
Tennesse AAA % 2 d 
do A A AAA rr W / EUA 140 
J ͤ-w.. D, 8 x: 
West Virginia. Ji o SEM s E KEE 60 
Wisconsin r r [odo ce s. X6 
SONNEPE ee ce i ee eee RINT sË: 
Total 194. 3,007 103 14, 639 
At merchant plants 398 40 1, 
At furnace plants 2, 609 63 12,745 
Total 1963. ............. 3, 065 108 M, 


1 Otto. 3 Simon-Carves. 
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I — — p^ 1962 1963 1964 
FIGURE 5.—Age of slot ovens in the United States. 
TABLE 26.—Age of slot ovens in the United States on Dec. 31 1964! 


Total 


At At 
merchant plants furnace plants 


Age 
Number | Percent | Number | Percent | Number | Percent 
of of of of of of 
ovens total ovens total ovens total 
Under 5 years 78 4.1 798 6.3 876 6.0 
From 5 to 10 years 1, 980 15.5 1, 980 13. 5 
From 10 to 15 eeng. 214 11.3 3, 309 25.9 3, 523 24.1 
From 15 to 20 years......................- 55 2.9 1, 856 14.6 1,911 13. 0 
From 20 to 25 year 216 11.4 2, 342 18. 4 2, 558 17. 5 
From 25 to 30 years 1.9 792 6.2 827 5.7 
From EE E, D PO E AS, A GE 
From 35 to 40 years..........-...--------- 387 20. 4 111 .9 498 8.4 
40 years and over........................- 0 1,557 12.2 2, 406 16.8 
%% oio Malo an 1, 894 100. 0 12, 745 100. 0 14, 639 100.0 


1 Age dates from first entry into operation or from last date of rebuilding. 


BEEHIVE OVENS 


Table 27 shows the number of plants and beehive-coke ovens in 
existence &t the close of 1964 as reported by the owners or operators. 
This figure, however, does not represent, the total number of ovens 
capable of producing coke. Ovens reported abandoned and plants 
closed have been removed from the list of active ovens. Many of 
these ovens could be reactivated with a minimum of repairs if there 
were a demand for metallurgical coke, and if coking coal were available. 

The increase demand for metallurgical coke in 1964 resulted in the 
reactivation of several beehive plants that had been idle for several 
years, and the average number of beehive ovens active at the end of 
the year was nearly double the number active in January. The sharp 
Increase in demand for beehive coke in the latter months of 1964 
I8 evident in table 28 which shows the average number of ovens active 
In each month. 
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TABLE 27.—Beehive ovens M. and abandoned in the United States in 


by State 
Ovens 
Plants in 
State existence New Abandoned 
Dec. 31 or during 
rebuilt year 

Renee ⁵ðxiVv !:!!! EG 

Pennsylvania AA 18 300 136 
i300) AA A )J); |z oz: es 
West Virginia. ..-------------------------- L: EE, A8 

Total: 

1004 AN 3 26 300 1136 

1963__............. e ees 26 818 1 390 


1 Idle and not expected to resume production; removed from list of available ovens. 


TABLE 28.—Average number of beehive ovens active in the United States in 
1964, by month 


Month 


608 September 2,054 
October 2,23) 


———— oo 


COKING COAL 


QUANTITY AND VALUE OF COAL CARBONIZED 


Coke ovens carbonized about one-sixth of the bituminous coal 
produced in 1964 and ranked second to electrie utilities in the utiliza- 
tion of coal. Generally, a uniform rate of coal is charged into coke 
ovens, particularly in slot ovens, because of the continuous operation 
of the coking process. In 1964, however, the rate of utilization at 
both oven and beehive plants increased sharply in the latter months 
of the year. 'This development resulted in a gain of 14 percent in 
the quantity of bituminous coal charged into slot ovens, and 26 
percent for beehive ovens. The blending of small proportions of 
anthracite fines with bituminous coal, mainly by producers of foundry 
coke, resulted in the utilization of nearly 500,000 tons of anthracite 
fines in the coke industry in 1964. 

Coal costs at oven-coke plants continued to decline in 1964, although 
costs at beenive plants increased slightly. Coal costs are highest at 
plants farthest from their source of coal, particularly those along the 
Great Lakes, in the northeast, and on the west coast. Thus, the 
highest average costs of coal per ton were in California, Colorado, and 
Utah; in Connecticut, Maryland, New Jersey, and New York; and 
in Minnesota and Wisconsin. West Virginia oven-coke plant opera- 
oO oe the lowest-cost coal, followed by Alabama, Pennsylvania, 
an o. 
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The delivered cost of coal to coke plants is important because coal 
represents between 65 and 70 percent of the cost of making coke. 
Transportation is one of the prinzipal items in delivered coal costs. 
Many of the coke-producing centers in the United States are great 
distances from the coalfields, and transportation charges in some 
instances are greater than mine costs of the coking coal. The effect 
of transportation fees on delivered costs of coal to coke plants is 
illustrated by a comparison of the average values of delivered coal in 
Illinois and Indiana. For many years, all coal carbonized in these 
States was obtained from the Appalachian region, and the average 
values for both States were about the same. In recent years, however, 
the proportion of indigenous coal used in Illinois has increased, and 
in 1964 comprised 26 percent of the total coal carbonized within the 
State. As a result, the delivered cost of coal in Illinois averaged 
$0.79 per ton less than that delivered in Indiana. 

Although coal costs in general were lower in 1964 than for the 1957- 
99 period, there were exceptions. The far western States of Cali- 
cns dns and Utah recorded slight increases in average costs 
or coal. 

Coal costs for beehive-coke plants usually are much lower than for 
oven-coke plants because the ovens are located at or near their source 
of supply. Coal costs at beehive plants increased slightly in all 
producing States. 

Table 29 shows the quantity and value of coals of individual States 
and groups of States. 


TABLE 29.— Quantity and value at ovens of coal carbonized in the United States 
in 1964, by State 


Coa! carbonized Coal per ton of coke 


State Value 
Short ons Short Value 
tons 
'Total Average 


Oven coke: 
F A -- 6, 365, 139 $49, 341, 246 $7. 75 1. 36 $10. 52 
California, Colorado, Utah................ 4, 687, 274 59, 035, 799 12. 69 1.60 20. 11 
Connecticut, Maryland, New Jersey, New 
pio: so Se Ne Se EE MN 11, 043, 820 124, 138, 653 11.24 1.44 16.15 
DINGS Ee 3, 366, 792 31, 092, 258 9. 23 1. 46 13. 53 
Inditi.zuclsanol2cc EE 11, 742, 407 117, 695, 516 10. 02 1.44 14. 41 
Kentueky, Missouri, Tennessee, Texas....| 2.597,135 27, 091, 360 9. 35 1.41 13. 16 
MIC 5, 305, 805 52, 311, 516 9. 56 1. 36 13. 39 
Minnesota and Wisconsin n 1, 205, 977 12, 936, 596 10. 73 1.29 13.87 
GIRI 10, 352, 914 93, 170, 046 9. 00 1. 43 12. 86 
Pennsylvania. 25, 313, 522 204. 726, 939 8. 00 1. 44 11. 64 
West Virginlla aaa 4, 943, 634 37, S32, 605 7. 06 1.46 11.18 
Total LEE ..... 87,221, 479 | 809, 422, 873 9. 28 1. 43 13. 29 
At merchant plants 8, 822, 552 7, 228, 209 9.89 1.39 13.77 
At furnace plants —— .. 78,401,927 | 722, 194. 574 9.21 1. 44 13. 23 
Total LW... ~ < e e e AA 76, 470, 033 725, 812, 979 9. 49 1. 43 13. 62 
Beehive coke: 
0 c . . . .. ........ Beesast 914, 405 5, 037, 357 5.51 1. 63 .97 
Kentucky and Virginia. 1, 111, 010 5, 729, 495 5.16 1. 65 8. 49 
Total: 
TOA EE 2. 025, 415 10, 766, 852 5.32 1.64 8.71 
190i. 2o rolg see deuda eid e Ge a die 1, 612, 581 8, 287, 970 5.14 1. 66 8. 54 
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TABLE 30.—Bituminous coal carbonized in coke ovens in the United States. by 


month 
(Short tons) 
1957-59 (average) 1963 1964 
Month 
Slot Beehive | Total Slot Beehive | Total Slot Beehive | Total 

Jan....... 7, 974, 200 220,300) 8, 194, 500| 6, 028, 800 109, 600| 6, 138, 400, 6, 656, 800 139, 600 6, 796, 
Feb....... 7, 312, 300 213, 300| 7, 525, 600] 5, 637, 200 111, 990| 5, 749, 100! 6, 411, 800 135, 300] 6, 547, 100 
Mar...... 8, 125, 900 251, 200| 8, 377, 100| 6, 603, 300 110, 000 6, 713, 300| 6, 868, 100 154, 100| 7, 022, 200 
Apr 7, 619, 800 230, 500 7, 850, 300 6, 762, 900 144, 300, 6, 907, 200| 6, 901, 100 150, 900, 7, 052, 000 
May.....- 7, 833, 800 198, 000| 8, 031, 800| 7, 139, 100 167, 800 7, 306, 900| 7, 388, 600 154, 600| 7, 543, 200 
June...... 7, 569, 600 180, 700| 7, 750, 300 6, 770, 500 159, 600! 6, 930, 100| 7, 221, 000 133, 200| 7, 354, 200 
July...... 6, 531, 200 138, 3001 6, 669, 500, 6, 398, 400 142, 300| 6, 540, 700| 7, 337, 000 114, 500| 7, 451, 500 
Aug...... 5, 892, 900 139, 900| 6, 032, 8001 5, 975, 700 134, 200| 6, 109, 900| 7, 308, 000 155, 500| 7, 463, 500 
Sept. 5, 849. 300 132, 400; 5, 981, 700] 5, 905, 000 133, 500 6, 038, 500| 7, 311, 000 182, 300| 7, 493, 300 
Oct. ...... 6, 152, 600 127, 100; 6, 279, 700 6, 232, 600 139, 000| 6, 371, 600| 7, 777, 200 210, 000) 7, 987, 200 
Nov...... 7, 116, 800 129, 300; 7, 246, 100, 6, 107, 800 128, 100| 6, 235, 9001 7, 046, 200 233, 200] 7, 879, 40 
Dec....... 7, 812, 200 144, 300| 7, N 6, 458, 200 132, 300| 6, 590, 500| 7, 905, 400 262,200] 8, 167, 600 

Total...|85, 820, 600| 2, 105, 30087, 925, 900/76, 019, 500 1, 612, 600|77, 632, 100/86, 732, 200| 2, 025, 400/88, 757, 600 


TABLE 31.—Anthracite carbonized at oven-coke plants in the United States, by 


month 
(Short tons) 
Month 1957-50 1961 1962 1963 1964 
(average) 

n ß 29, 700 2 35, 100 37, 500 42, 400 
FODFUHE E e NI aaa E 28, 200 1 32, 100 36, 300 39, 100 
RE EE 29, 900 23, 600 34, 300 42, 900 42, 200 
Fl ete M mde REM EE 29, 100 25, 200 84, 600 35, 500 41, 300 
EA MEE ĩͤ (v. A E 30,200 | 27, 31,500 | 38 900 41, 300 
I ⁵³ 8 26, 26. 100 30. 300 36. 200 39, 600 
Jul. c peel ee 8 24, 800 25, 300 30, 600 34, 100 42, 80 
lll; ⁵ĩðͤ ⁵ ⁵⁵ ⁵ ⁵⁵0 CM 88 25. 600 26. 000 34, 600 34. 400 35, 300 
Sepennnerrrr;r;;hhhkl!! 26. 300 27, 300 35, 000 35. 600 41, 500 
(NT EO A A 29, 800 28, 400 39, 600 39, 200 43, 400 
Noreen! Seq Re RE Taa MEE 29, 000 30, 700 38, 700 36, 200 41. 700 
Nohl A usua Pre E TE 29, 000 32, 100 43, 100 43, 700 41, 700 

hh!!! 8 7,600 | 320, 100 419, 500 450, 500 492, 300 


TABLE 32.—Value of coal and products per short ton of coal carbonized in the 
United States 


Oven coke Beehive coke 


Value per ton of coal 


Year See 
Value of Value of | Value per 
coal per Coal-chem- coal per | ton of 
ton Coke Breeze ical mate- Total ton 
produced| produced] rials used 
or sold! 

1957-59 (average) ........... $1. 90 $12. 75 $0. 31 83. 84 $16. 90 $6. 12 $8. 76 
!! as 9.79 12. 45 . 34 3.84 15. 63 6. 10 s NS 
Kr AE 9. 85 12. 64 ¿92 3.61 16. 57 5.31 9. 07 
ios 9. 49 12. 25 . 33 3. 33 15.91 5.14 9. 20 
Lr 88 9.28 12. 43 . 30 3. 34 16. 07 5.32 9. 18 


1 Includes value of surplus gas used and tar and pitch-of-tar burned. 
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TABLE 33.—Average value per short ton of coal carbonized at oven-coke plants 
in the United States, by State 


State 1957-59 1961 1962 1963 1964 
(average) 

o AAA e e 8 $8. 36 $8. 35 $8.29 $7.75 
California, Colorado, Utans 12. 92 12. 58 12. 86 12. 59 
Connecticut, Maryland, New Jersey, New York....| 111.87 12. 01 12.31 11. 59 11.24 
ME oce S te ose iei A y d E 9. 84 9. 66 9. 35 9.23 
III A aae 8 11.23 11.20 11.22 10. 60 10. 02 
Kentucky, Missouri, Tennessee, Te as 10. 60 8. 62 9. 07 9. 06 9.35 
Michigan EE 10. 22 10. 14 10. 05 9.87 9. 86 
Minnesota and Wisconsin..................---...... 11. 46 11. 07 11.13 11. 02 10. 73 
Don DEE ..: HE ĩð2 ha EEN 9.79 9.11 8. 94 8. 72 9. 00 
Fenn eee 8. 56 8. 33 8. 82 8. 45 8. 09 
West m 8 7.74 7.80 7.64 7.47 7.66 

REENEN ee 9. 90 9. 79 9. 85 9. 49 9.28 
Value of coal per ton of coð1k ll... 14. 08 14. 00 14. 14 13. 62 13.29 


1 Includes Massachusetts. 


PREPARATION OF COKING COAL 
WASHED AND UNWASHED 


One of the first steps in preparing coals for coking is mechanical 
cleaning by pneumatic or wet methods. The method generally used 
involves a wet process using jigs, concentrating tables, classifiers, 
launder washers, dense-medium processes, flotation, and other 
techniques. For this reason, all of the cleaned coal used in the coke 
industry is classified as washed. 

Approximately 95 percent of the coal charged into slot ovens and 
89 percent of that going into beehive ovens in 1964 was washed. 
The steady increase in the proportion of cleaned coal carbonized in 
recent years was due largely to the mechanization of mining operations. 
Mechanical mining and loading of coal, although increasing produc- 
tivity and reducing mining costs, often results in more refuse in the 
run-of-mine coal, and in some areas necessitates extensive cleaning. 
All of the bituminous coal mined in Alabama, Colorado, and Uta 
used in coke ovens was washed before carbonization. Roughly 99 per- 
cent of the West Virginia, Pennsylvania, and eastern Kentucky coals 
was washed. 'The bulk of the unwashed coals carbonized was high 

uality coals that originated mainly in Pennsylvania and West 
irginia. 
etailed data on the use of washed coals are shown in table 
34. Trends in the use of washed coals are indicated in table 35. 


The judicious blending of coking coals is standard operating practice 
at oven-coke plants. Coal cleaning maintains the uniformity of quality 
of an individual coal; blending maintains the uniformity of the coking- 
coal admixtures. The principal objectives of blending coals are as 
follows: (1) To improve the chemical and physical quality and uni- 
formity of the coke; (2) to control the pressure developed in the oven 
by the carbonization process; (3) to regulate the yield of products; and 
(4) to broaden the use of inferior coals. Coke plants generally have 
four or more mixing or blending bins, depending on the number of 
different coals blended. The usual practice is to blend major pro- 
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TABLE 34.—Washed and unwashed coal carbonized in the United States in 1964, 
by State in which used 


(Bhort tons) 
Bituminous coal 
State Anthracite grend 
Washed | Unwashed Total 
Oven coke: 
APs. dx 6, 280, 119 46, 410 | 6,326, 529 38, 610 6, 365, 139 
California, Colorado, Utah...........- 4, 499, 420 187,854 | 4,687,274 |............ 4, 687, 274 
Connecticut, Maryland, New Jersey, 

N RE 9, 443. 092 | 1,560, 404 | 11, 003, 40,234 | 11,043, 820 
Ie SA 2, 997, 289 , 458 8, 356, 747 10, 045 ; 7 
e Se oe 11, 232, 807 428, 483 | 11, 661, 290 81,117 11, 742, 407 
Kentucky, Missouri, Tennessee, Texas.| 2, 459, 934 387,507 | 2,847, 441 49, 694 2, 897,135 
Michigan 5,201,294 |__. e 5, 201, 294 104, 571 6, 305. 865 
Minnesota and Wisconsin............- 1,171,130 [222825222 1, 171, 130 34, 847 1, 205.977 
ooo caress 9, 310, 923 956, 023 | 10, 266, 946 85. 968 10, 352,914 
Ge vonl J A 24, 903, 224 363, 066 | 25, 266, 290 47, 232 25, 313,52 
West Virginia 4, 943, 634 |............ 4, 043, 634 |............ 4, 943, 64 

Total 1934 82, 442, 866 4, 289, 295 | 86, 732, 161 492, 318 87, 224, 479 

At merchant plants 8, 257, 038 147,656 | 8,404,694 417, 858 8, 822, 552 

At furnace plants: 74,185, 828 | 4,141,639 | 78, 327, 467 74,460 | 78,401, 97 

Total 1963 33s ce ce 71, 065, 392 4, 954, 137 | 76, 019, 529 450, 509 76, 470, 038 

Beehive coke: 

Pennsylvania laca ce e . lps 749, 222 165, 183 914, 4095522255 914, 405 

Kentucky, Virginia, West Virginia....| 1,063,328 7,682 | 1,111,010 |............ 1, 111, 010 
Total: BE 

! 88 1. 812, 550 212, 865 2. 025, 415 2, 025. 415 

ipo PEE 1, 423, 677 188, 904 | 1,612,581 |............ 1, 612, 581 


TABLE 35.—Washed and unwashed bituminous coal carbonized in the 
United States 


(Short tons) 
Washed coal Unwashed coal 
TR A E Total [Percent 
Year coal of total 
In slot In In slot In carbonized |washed 
ovens beehive Total ovens beehive Total 
ovens ovens 


— —ñüäñ | ——PE |S [| merre | rnaner l a — 


1957-59 

(average)..| 66,219,149 | 1,429, 859 | 67.649,008 | 19,601,434 | 675,484 | 20,276,918 | 87,925,026 | 76.9 
961......... 61. 700, 024 | 1, 184, 232 62, 884. 256 10. 685. 016 | 311, 874 | 10, 996, 890 | 73,881,146 | 85.1 
1962........- 62. 126, 666 | 1. 124. 809 | 63, 151, 475 | 10, 896, 661 | 214,053 | 11, 110, 714 | 74, 262, 199 | 85.0 
1983... 71, 065, 392 | 1,423,677 | 72, 489. 069 | 4,054,137 | 185,904 | 5,143,041 | 77. 632, 110 93.4 
1964......... 82, 442,566 | 1,812,550 | 84,255, 416 | 4,289,295 | 212, 865 | 4,502,160 | 88,757,576 | 91.9 


portions of high-volatile coal with minor proportions of low-volatile 
coal. ‘The addition of low-volatile coal improves the physical structure 
and increases the yield of the coke. Low-volatile coals usually are 
highly expanding coals, and the proportion that can be added is 
limited because of possible damage to oven walls when the coke is 
being discharged from the ovens. In addition to using high- and low- 
volatile coals, some plants also use medium-volatile coals or other 
blending materials such as anthracite or coal-tar pitch. In 1964, 61 
of the 64 active coke plants used coals of different volatile contents. 
Of these, 39 (including 7 blending anthracite) used high- and low- 
volatile coals; 13 (including 10 blending anthracite) used high-, 
medium-, and low-volatile coals; 6 plants used high- and medium- 
volatile coals; 3 plants used medium- and low-volatile coals (including 
2 blending anthracite); and 3 plants used medium-volatile coals 
exclusively. 
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Coking-coal admixtures are selected carefully, and coke-plant 
operators are reluctant to make frequent changes. "This is clearly 
indicated in the data presented in table 36, which shows that the 
average volatile content of all bituminous coals carbonized in 1964 
0 was only 1 percent higher than the average for the 1957-59 
period. 

The proportions of high-, medium-, and Joe volatile coals used by 
the coke industry have not varied greatly in the past two decades. 
There are wide variations, however, in the proportions of the different 
types used at individual plants. This is shown in table 37, which gives 
the receipts of coal according to volatile content, by State. 

The highest proportion of high-volatile coals was used in West 
Virginia and the Far Western States. Alabama used the highest 
proportion of medium-volatile coals, and the Lake States of Min- 
nesota and Wisconsin, the highest percent of low-volatile. Merchant 
oven-coke plants used 8 greater percentage of low-volatile coal than 
furnace plants because a e part of their coke is foundry grade, for 
which larger proportions of low-volatile coals are used in the blends. 


TABLE 36.—Average volatile content of bituminous coal carbonized by oven-coke 
plants in the United States 


High Medium Low Total 
Year 

Volatile Volatile Volatile Volatile 
Short tons content Short tons |content| Short tons |content| Short tons [content 

- (per- (per- (per- 

cent) cent) cent) cent) 
1957-60 (average)... 56, 499, 763 84. 9 | 11,447, 103 26. 0 | 17, 873, 717 17.7 | 85,820,583 30. 1 
]%1....... oll 47, 304, 877 35.6 | 10,175,333 25.9 | 14, 904, 830 17. 6 | 72, 385, 040 30. 5 
7000 47, 846, 051 35. 3 0, 469, 256 26.1 | 14, 608, 020 17. 6 | 72, 923, 327 30.4 
PCC 49, 825, 740 35. 4 | 10, 657, 200 26.1 | 15, 536, 589 17.4 | 76, 019, 529 30. 4 
1956 .. 58, 011, 780 35.2 11, 151, 584 25.9 | 17,568,797 17.5 | 86,732,161 30. 4 


TABLE 37.—Coal received by oven-coke plants in the United States in 1964, by 
consuming State and volatile content! 


(Short tons) 
High-volatile Medium-volatile Low-volatile 


Consuming State 
Quantit Percent Gunite ren EECH Forens 
uantity o uantity o uan o 
total total total 
Alsbama..................... 539, 831 8.2 | 5,430,942 82.3 351 9.5 
California, Colorado, Utah...| 4,124,349 83.1 655, 923 13.2 181, 649 8.7 
Connecticut, Maryland 
New Jersey, New Tork... 8,194,477 68.0 458, 067 3.8 | 3,403,370 28. 2 
aa we mQ 2, 553, 247 74.9 46, 486 1.4 809, 301 23.7 
EE 735, 57.1 | 1,992,734 16.9 | 3,060,978 26. 0 
Kentucky, Missouri, 

Tennessee, Texas 1, 817, 250 62.8 436, 274 15.1 640, 883 22.1 
Michigan , 426, 61.7 488,575 8.8 | 1,640, 765 29.5 
Minnesota and Wisconsin.... 640, 278 4.5 139, 684 9.7 658, 092 45. 8 
GG§Y§§%W. AA 7, 963, 073 76.7 219, 889 2.1 | 2,335,780 2.2 

Ivana. 19, 000, 430 73.1 | 1,031,223 6.2 | 5, 393, 868 20.7 

West Virginia................ 4, 146, 355 82.9 524 (2) 854, 274 17.1 
Total 1964 59, 230, 772 65. 6 | 11,500, 321 12.7 | 19,605, 320 21.7 

At merchant plants 4, 486, 313 48.7 | 1,398, 15.2 | 3, 323, 302 36 1 
plants 744, 459 67.5 | 10, 102, 268 12. 4 | 16, 282, 018 20.1 

Total 1963_............. 359, 65.3 | 10, 796, 671 14. 0 | 15, 966, 943 20. 7 


1 Volatile matter on moisture-free basis: High-volatile—over 31 percent; medium-volatile—22-31 percent; 
and low-volatile—14-22 percent. 
3 Less than 0.1 percent. 
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SOURCES 


Sources of coals carbonized in the United States are shown in 
table 38. Although bituminous coal was mined in 23 States in 1964, 
only 10 States shipped coals to coke plants. Of the coals delivered 
to coke plants, 89 percent originated in Alabama, eastern Kentucky, 
Pennsylvania, and West Virginia. Only these few States supply 
the bituminous coals which have the caking or agglomerating prop- 
erties necessary for use in coke ovens. All bituminous coal deposits 
of the Appalachian region possess caking or agglomerating properties, 
but because some coals in certain areas of the region contain high 
proportions of ash and sulfur, they are not used as mined in making 
metallurgical coke. Many of these coals, however, can be upgraded 
to meet established specifications required in the coke industry 
through conventional cleaning methods. Consequently, the cleaned 
coals mined in the Appalachian region are distributed widely, as 
shown in table 39. 

In addition to the coking coals of the Applachian region, smaller 
quantities were obtained from fields in Colorado, Illinois, New 
Mexico, Oklahoma, Utah, and Virginia. 

Coking coals are commonly classified in the United States by 
volatile content. Volatile matter represents that portion of a coal 
which is converted into volatile products (gases and vapors) when 
heated above its decomposition temperature in a coke oven. Three 
types, classified as high-, medium-, and low-volatile, are used to desig- 
nate bituminous coals. "The limits of volatile-matter content desig- 
nating each type were established by the American Society for Test- 
ne and Materials as follows: High-volatile, over 31 percent; medium- 
volatile, 22-31 percent; and low-volatile, 14-22 percent. 

The better quality high- and medium-volatile coals are found in 
West Virginia, Pennsylvania, eastern Kentucky, and Alabama. 
Low-volatile coals (pointed out in the preceding section on Blending) 
are used for improving the physical properties of metallurgical coke, 
especially its strength, and are obtained largely from West Virginia 
and central Pennsylvania. In preceding years, some low-volatile 
coals have been obtained from western Arkansas, but none was 
obtained from that State in 1964, and only 585,000 tons was received 
from eastern Oklahoma. 


CAPTIVE COAL 


The oven-coke industry purchases less than 40 percent of its coking- 
coal requirements and obtains the balance from mines owned by the 
coke-producing companies. 'This is known as captive coal and 
ordinarily does not move in commercial channels, but is mined as 
needed by the coke-producing companies. By owning the coal mines, 
coke-plant operators have better control of the quality and supply 
of coking coals. It is evident from the data in table 40 that the opti- 
mum proportions of captive coal desired by the coke-oven operators 
was reached in the mid-1950's. For example, since the 1957--59 period, 
the proportion of captive coal obtained by oven-coke operators has 
varied only 1 percent, and was 63 percent in 1964. "These data also 
show that furnace plants use a greater proportion of captive coal than 
do merchant plants. 
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STOCKS 


Monthend stocks of bituminous coal and anthracite at oven-coke 
plants are shown in tables 41 and 42. Adequate stocks of coal are 
extremely important to operators of slot ovens because these ovens 
are operated continuously and normally cannot be shut down without 
serious damage to the refractory materials from which they are 
constructed. 

The quantity of bituminous coking coal on hand at all oven-coke 
plants at the end of 1964 was 26 percent greater than at the end of 
1963. 'The high operating rate of ovens in 1964, however, sub- 
stantially increased coal requirements and, at the end of the year, 
there was 39.5 days’ supply of coal on hand, compared with 38.5 
days’ supply available on December 31, 1963. Stocks were main- 
tained at relatively high levels during 1964, ranging from a low of 
31.6 days’ supply on hand on July 31 to 39.5 days’ supply on De- 
cember 31. he low level of stocks in July was attributed to the 
annual shutdown of mining operations in the first 2 weeks of the 
month to allow for miners' vacations. 


TABLE 38.—Origin of coal received by oven-coke plants in the United States in 
1964, by producing fleld and volatile content 


(8hort tons) 


Volatile content 3 
State and field ! where coal was produced 


High Medium 


poros d ³ o S 432,361 | 5,550,828 |...........- 
Colorado _.. U EE EE 1, 509, 608 492, 176 |...........- 
Iii ³⅛ð³iA y ĩ5Zm a a a 1,286,671 AS AA 
Kentucky 
A A us 6, 502, 959 ũ¶ e ũ 
I] A a A 2,777,460 AA WEEN 
Kenova- Th acer 46,346 0 ũü 8 
New Merick ooo 380, 3 
FC ꝛT000000kꝗ—kMbCÿù A 814, 088 271,134 |............ 
Pennsylvania: 
f/ sueta f. A 
Bituminous: 
Central Pennsylvania. 324, 560 | 2, 692, 530 
Connellsvilll eee eee 5, 482, / 
Freeport- o ce AN A aR a 2,427,045 | -so u. GE 
Pit tsburaaa aa 14, 767, 660 
( ³⁰oÜ⅜7—(Xůß ] r ß 8 
Weetmcogeland. e , VE 
8 €N AA E K ⁰ SE 2, 234, 438 |___.... ASA 
Virginia 
Behn ⁵ðVA a e eg 276, 696 548, 2222 
Pocahontas AAA ³ q AMA I|. rw eae 
w. South western......... ... .. .. ccc cL eee ere 1, 566, 464 986,307 |...........- 
Coal River... a e 6572044 lL 
p jot A ga Su EE 6,702, M8. [eee oe A 
LN A A 5, 957, 177 10, 590 |............ 
Kenova-Thacker_... .. ............. ................ 1, 605, 555 l... 3 
Lu ͤ ³˙·àAàAàAã A 8 3, 620, 882 ,900 |............ 
NOW AA dy EE „31 
Pocahontas 1. vc lc y cse a A 1,876, 587 | 18, 248, 291 
Randolph-Barbour.................................]] | «€ |............]..--.......- 
Tug RIVO E uk Tis 4,214 4, 214 
Webster-Gauleãee˖yẙyrr Lll eee 486,902 | 1,210,327 |............ 1, 697, 229 
Winding Gull EE EE 5,632 | 1,797,343 1, 802, 975 
y EE 59, 230, 772 | 11, 500, 321 | 19, 605, 320 | 90, 336, 413 


1 As defined by the U.S. Coal Commission of 1922. 
3 Volatile matter on moisture-free basis: High- volat ile over 31 percent; medium-volatile—22-31 percent; 
and low-volatile—14-22 percent. 
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TABLE 39.— Origin of coal received by oven-coke plants in the United States in 
1964, by State 


(Short tons) 
Coal produced in— 
Consuming State 
Alabama | Colorado Diinois | Kentucky New Oklahoma 
Mexico 
Alabama tosca cos ee 5/825 074 EE A AAA EE 
California, Colorado, Utah....|............ / AAA 380, 303 131, 198 
Connecticut, Maryland, 

New Jersey, N „/// / cds) wives 
r . EG 892 291 1,414, rr EE 
(( ³ĩÜwm 8 394, 3803, 733, 4500 
Kentucky, Missouri, 

Tennessee, Texas rh E 8 454,004 
Ml ⁵ðVi%½)¹⁴ ee A 8 1,512,135 1. axe EE 
Minnesota and Wisconsin 188,453 | cas T 
( CDM. E . AA ST !! 7 
Pennsylvania 7 ͤ ES eee s= EE 440, 6680888 e laa e 
West VIrg]Ii8g: uu u iee] es RE EE O A ͤ 

Total 1964. ............. 5,983,187 | 2,001,784 | 1,286,671 | 9,320,765 380, 303 Se 
At merchant plants rr! Za tec ee ee ag V 
At furnace plants 5,407,306 | 2,001,784 | 1, 286, 671 | 9,250,210 380, 303 888.222 

Total 19683 5,131,252 | 1,571,820 | 1,261,939 | 8,326, 565 279, 003 658, 131 

Coal produced in—(Continued) 
Total 
Pennsyl- | Tennessee Utah Virginía West 
vanis Virginia 

Alabama. c ee e a e // 24, 634 709, 428 6, 597, 124 
California, Colorado, Utah 2, 234, 438 |............ 214, 198 4, 961, 921 
Connecticut, Maryland, 

New Jersey, New York..... rr Q: 636,710 | 5,928, 12, 055, 923 
ULT RER 10134 NIRE 8 46,486 | 1,045,242 | 3, 409. 034 
Indisang 84, 888 A 775,512 | 6,801,209 | 11,788,919 
Kentucky, Missouri, 

Tennessee, Texas „ ohne 99,349 | 2, 137, 920 2, 894, 407 
Michigan 108,088 551,344 | 3,354,089 | 5, 555, 606 
Minnesota and Wisconsin.... 94.212 AA aces peces caede 4,742 | 1,210,647 1, 438, 04 
A esini aa 4, RUD, TOU AAA A 227,409 | 4,951,363 10, 518,742 
Pennsylvania................- 14.200. 308 O, ennai cet 1,217,984 | 10,256,570 | 26, 115. 30 
West Virginla 3,9549: AA A 101,730 1, 363, 7 5, 001, 153 

Total 1964.— 20.879.714 [ocio ct 2,234,438 | 3,085,900 | 37,072,429 | 90, 336, 413 
At merchant plants Ad AN 8 840,062 | 7,131,543 | 9, 207, 68 
At furnace plants 26,266, 087 |-.---------- 2,234,438 | 2,845,838 | 30,840,886 | 81,128,745 
Total 1963. ............. 21, 922, 653 7,458 | 2,037,384 | 3,371,904 | 32,555, 048 | 77, 123, 217 


TABLE 40.—Quantity and percentage of captive coal received by oven-coke plants 
in the United States 


(Short tons) 
At merchant plants At furnace plants 'Total 
Year Total Captive coal Total Captive coal 
coal JJ. ĩ˙ ˙⅜ e 
received | received 
Quantity Percent Quantity Percent 

1957-59 (average) 10, 270, 085| 4, 523, 385 44. 0076. 660, 207148, 941, 264 63. 
ye -- 7, 727, 607) 3,214, 284 41. 6:66, 547, 998/42, 354, 003 63. 
1909. aces see 7, 337, 664 3. 361, 357 45. 8 65, 412, 231/41, 377, 978 63. 
1063... 222 8. 015, 890| 3, 642, 257 45. 4 69, 104, 327/43, 502, 197 6 


1004 ss 9, 207, 668] 3, 172, 241 34. R 128, 745|53, 265, 248 65. 7. 
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TABLE 41.—Monthend stocks of bituminous coal at oven-coke plants in the 
United States 


(Short tons) 
Month 1960 1961 1962 1963 1904 

A J... ..... ... 11, 428, 017 | 10,483,155 | 9,778,578 | 7,338,042 7, 780, 399 
February ee 11,241,870 | 9,788,567 | 9,407,933 | 7,232, 935 7, 899, 711 
Marco EE 11, 148, 141 | 9,551,136 | 9,404,688 | 6, 505, 093 8, 208, 576 
Met MUERE PP 8 11,324,365 | 9,331,749 | 9,431,344 | 6,853,100 8, 410, 773 

Qy 22 AN Mt ert ern S Ru C E EARS 11,916,169 | 9,851,556 | 9,668,244 | 7,647,971 8, 840, 881 
Dn WENNS 12, 391, 9, 932, 172 | 10, 360, 167 | 8,202, 228 9, 375, 431 
lk 8 10, 342, 992 | 8, 495,602 | 8,256,863 | 6, 386, 167 7, 467, 186 
// A A Pee 10,742,409 | 8, 936,261 | 8,276,856 | 6, 918, 806 7, 969, 248 
BeDICIIDGE EE 10,918, 346 | 9,135,237 | 8,179,850 | 7,290,283 8, 643, 158 
Octobef A a te 11,082,639 | 9,813,136 | 8,622,170 | 7,911, 761 9, 346, 389 
, .. ... a a 11,203, 784 | 10, 452, 933 | 8,849, 458 | 8,054,381 9, 872, 705 
December....... dos . e e a ss 11,028,816 | 10,392, 761 | 8,305,379 | 8,014,046 | 10,081, 035 


TABLE 42.—Monthend stocks of anthracite at oven-coke plants in the 
United States 


(Short tons) 


— —— — l s | — — 


A 2 E ou usps 77, 724 74, 624 85, 037 99, 088 82, 485 
¡II . cen mews A A teure 65,831 62, 092 72, 282 73, 173 67, 204 
March A ls. ees 50, 517 50, 036 58, 826 51, 011 42, 176 
April: ee 55, 222 51, 222 51,201 44, 96, 583 
BE 67,100 84,241 52, 181 40, 473 42, 782 
LE 71, 499 57, 494 i 55, 515 58, 768 
LE 68, 800 58, 947 61, 979 58, 471 60, 035 
Aügüst CET 86, 143 59, 811 71, 150 71, 082 07, 531 
ene 89, 366 73, 292 897 87, 493 82, 882 
October: c ue ss A assasi 108, 090 98, 923 101, 987 110, 091 103, 198 
Fl TIRE 107, 542 109, 281 122, 315 121, 476 182, 546 
Wenn a 92, 848 98, 381 115, 338 113, 620 129, 342 


Anthracite stocks also increased in conjunction with the higher 
level of oven operations, and were 14 percent higher on December 31, 
1964, than at the end of 1963. These stocks are relatively unim- 
portant, however, as only a small portion of anthracite is used in 
coking-coal admixtures by producers of foundry coke. 


TECHNOLOGY 


The increase of productivity and the reduction of production 
costs, as well as the development of an improved product, are con- 
stant factors of concern to the coke industry. Particularly in recent 
years, great emphasis has been placed on improvement and auto- 
mation of certain phases of coke-oven operations, and on innovation 
in operating techniques. 

The technique of preheating coal and charging the hot coal into 
ovens has been studied throughout the world for many years. How- 
ever, with the foregoing goals in view, this method was the subject of 
renewed interest in 1964. For several years, considerable work was 
devoted to the dry charging of coal at the 5 coke plant 
at Marienau in France by Cherchar. The Federal Bureau of Mines 
and the Koppers Co., Inc., in the United States also have conducted 

boratory experiments and studies on the preheat treatment of coal 

789-780—65——17 
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and charging of hot coal. A laboratory study was conducted in 
Germany on the effect of drying and preheating coking coal. In the 
Soviet Union, tests on & laboratory scale were conducted at the 
Moscow Chemical-Technological Institute de Mendeleen.* Results 
of the Soviet tests were in agreement with work done in the previously 
mentioned countries, and it was found that best results were achieved 
when coal was heated at a rate of 40? to 70? C per minute. Heating 
&t slower rates (below 10? C per minute) resulted in poorer coking; 
faster rates (above 90? C per minute) led to an increase in the cracks 
or fissures. Also, best results in coke structure were found with a 
final preheat temperature of between 200° and 250° C. At this 
temperature an increase of 14 to 32 percent was obtained in the bulk 
density of the charges. The preheating of coal also allowed a more 
uniform bulk density of the charge throughout oven height. For 
example, the range of bulk density of a charge containing 3 percent 
moisture ranged from 690 kg per square meter at the top or surface of 
the charge, to 832 kg ae square meter near the bottom of the oven. 
For preheated coal, the difference ranged from 860 to 875 kg per 
square meter from top to bottom of ovens. In addition to increasing 
bulk density and decreasing coking periods, which increased oven 
productivity, these tests showed that the structure and properties of 
coke were improved. The sulfur content of the coal blend and resulting 
coke decreased as preheating temperatures increased. For example, 
on unheated coal, all of the sulfur in the coal blend is charged into the 
oven, and the resulting coke contained 81.6 percent of the original 
sulfur content. When the same coal was heated to 250° C, only 91.6 
percent of the original sulfur remained in the coal blend, and, when 
carbonized in ovens, only 66.3 percent remained in the coke. Pre- 
heating to 350° C resulted in coal blends containing only 74.9 percent 
of the sulfur while the resulting coke contained only 61.3 The desul- 
furization of coking coals is important in the U.S.S.R., particularly 
in the Donets Basin where coking coal has a high sulfur content. 

The conclusion drawn from this study was that preheating of coals 
is an effective method of increasing coke productivity, improving 
coke structure and properties, and expanding the use of gas and 
weakly coking coals. Plans were being made to continue tests 
on a pilot-scale basis. Final conclusion was that if this technique 
proved technically and economically successful, rising coke require- 
ments can be met with existing capacity. 

A series of tests conducted at the Clairton works of the United 
States Steel Corp. indicate that significant increases in coking rates 
can be achieved in slot ovens ith walls constructed of unusually 
dense silica brick, or ovens with thinner walls of regular silica brick. 
Both approaches improve heat transfer rates through the walls, and 
the coking time for a 21-ton coal charge in each type of oven was 
reduced from the usual 16.8 hours to as little as 13.9 hours, with net 
improvements of up to 21 percent in oven productivity. Both types 
of oven showed a 17-percent shorter coking period for each charge. 
The dense silica brick used in the ee ovens were a develop- 
mental product of the Harbison-Walker Refractories Co. of Pitts- 


3 Zhitov, B. N., G. N. Makarov, and 8. 8. Dvorin. The Carbonization of Preheated Coals and Blends. 
Coke and Chemistry (U.S.8.R.), February 1964, pp. 15-21. 
* Chemical and Engineering News, v. 42, No, 49, Deo. 7, 1964, pp. 54-66. 


COKE AND COAL CHEMICALS 251 
burgh, Pa.; the thin-walled test ovens were designed by the Koppers 


A significant development in 1964 was the United States Steel 
Corp.'s decision to expand chemicals recovery and processing facilities 
at its Clairton, Pa., coke plant. The main facility will be an anhy- 
drous ammonia plant which will produce ammonia from hydrogen 
extracted from coke-oven gas. Nitrogen for the synthesis will be 
supplied by & new conventional air separation plant that will produce 

igh-purity oxygen as a byproduct. Recovery of hydrogen and 
other chemicals will be effected by & new cryogenic technique that 
involves condensing the components of coke-oven gas in interchange- 
able regenerators. A primary regenerator plant will separate a 
mixture of ethylene RE heavier volatile constituents from the pas. 
Hydrogen sulfide, hydrogen cyanide, and some benzene will be 
separated from this mixture, leaving & fraction rich in ethylene. 
Crude hydrogen, &bout 90 percent pure, will be recovered from the 
coke-oven gas, leaving the primary regenerator. This hydrogen will 
be further purified in 8 liquid nitrogen scrubber before it is combined 
with nitrogen to produce anhydrous ammonia. It is estimated that 
this plant will have an annual output of more than 400,000 tons of 
anhydrous ammonia per year. 

In conjunction with the process described above, U.S. Steel will use 
a new method for removing ammonia from the gas stream.“ This 
method, in which ammonia is removed by absorption with a weak 
solution of ammonium phosphate, will avoid the normally used ammo- 
nium sulfate route of ammonia recovery and yield a rich ammonium 

hosphate solution from which ammonia is recovered by distillation. 

he process, described in U.S. patent No. 3,024,090, is said to recover 
up to 99.5 percent of the ammonia in the gas and deliver a clean gas, 
ready for compression and hydrogen recovery. 

Bureau of Mines research on coal carbonization during the year was 
centered upon developing new processes for carbonizing low-grade 
coals; portecnng techniques for destroying the agglomerating properties 
of highly-caking coals in order that these coals may be carbonized, 
5 or gasified in processes employing fixed or fluidized beds; 
upgrading and characterizing the constituents of low-temperature tars; 
developing a universally acceptable test for coke quality; and providing 
5 on the carbonizing properties of a number of American 
coals. 

The Bureau continued entrainment carbonization investigations 
with studies aimed at perfecting the entrainment process for continu- 
ously carbonizing coals of any rank, both caking and noncaking, into 
a nonagglomerating char. To overcome the softening and agglomer- 
ating problems associated with the use of coking coals in the previously 
developed equipment, a 4-inch entrainment carbonization plant with 8 
new coal feed system was designed and constructed. "Two exploratory 
runs using Eagle and Sunnyside coals were made in the new plant late 
in the year, but no conclusive results were obtained, as neither run had 
reached & balanced operation. 

Three techniques for pretreating highly-caking coals to destroy their 
agglomerating property were investigated. Such coals become plastic 


s Chemical and Engineering News, v. 42, No. 40, Oct. 5,1 . 25. 
8 Chemical Week, v. 96, No. 9, Feb. 27, 1965, Ze N DEOR 
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and sticky when heated between 570° and 750° F, and cannot be 
carbonized, hydrogenated, or gassified effectively in fixed or fluidized 
beds at elevated temperatures. In treatment in a fluidized bed 
reactor,’ a nonagglomerating product was obtained when the coal was 
exposed to mixtures of steam plus oxygen or air at temperatures of 
780? to 810? F for 5 to 10 minutes, and, when the coal was exposed to 
air at 430? to 450° F for 30 to 40 minutes. Caking coals also were 
converted to noncaking chars when treated under varying tempera- 
tures and lengths of time in fixed beds and free-fall reactors.* 

An electrically heated, experimental, slot-type coke oven with a 
special coal handling system was constructed for use in 8 pilot-plant 
study to investigate the effects of adding char to coking-coal blends. 
This study will explore the possibility of substituting char for at least 
part of the relatively expensive low- and medium-volatile coals that 
are now Suo used in coking-coal blends. Tangible results from 
this study would be particularly important to western coke-oven 
operators who now have to use lower-volatile coals that are relatively 
unavailable in the West. 

Methods used to adjust and control the bulk density of coal blends 
suitable for coking were investigated? Major attention was directed 
toward the effects of changing surface moisture and particle size, and 
adding oil, techniques normally used in industry for controlling bulk 
density. Blends used in this study, which were obtained from a 
western coke plant, consisted of a Utah high-volatile base coal (Sunny- 
side, Carbon Co.) and three low- and medium-volatile coals from 
Oklahoma. Maximum bulk density was obtained with zero surface 
moisture. As surface moisture was added, bulk density dropped, 
reaching a minimum at 6 percent before increasing again with further 
moisture additions. At constant surface moisture, finer grinding of 
the blend decreased bulk density. Maximum bulk densities from the 
addition of oil were obtained by using one-half to one gallon of oil per 
ton of coal. Generally, the addition of oil decreased the bulk density 
of low-surface-moisture coal and increased that of high-surface-mois- 
ture coal. 

In an effort to develop a universally acceptable coke quality test, 
the Bureau undertook a coke testing program to supply data for a 
direct correlation between the United States Standard ASTM tumbler 
test and the proposed International Standard Micum tumbler test.” 
Relative strengths of 18 commercially produced cokes were deter- 
mined by ASTM and Micum tumblers and ASTM shatter test. 
Statistical procedures were used to relate the three test methods and 
to evaluate the effect of the charge weights, top sizes of coke, and 
types of screens specified by the two standard tumbler procedures. 

he survey evaluating the coking properties of American coals was 
continued, and reports were publsihed on coals from Letcher Co., Ky.,!! 


* Forney, A.J., R. F. Kenny, S. J. Gasſor, and J. H. Field. Destruction of Caking Properties of Coal by 
Pretreatment in a Fluidized Bed. Ind. and Eng. Chem., Product Research and Development, v. 3 No. 1, 
March 1964, pp. 48-53. 

! Gaslor, S. F., A. J. Forney, and J. H. Field. Destruction of the Caking Quality of Bituminous Coal In 
a Fixed Bed. Ind. and Eng. Chem., Product Research and Development, v. 3, No. 1, March 1964, pp. 4347. 

* Landers, W. 8., Manuel Gomez, and D. J. Donaven. Bulk Density Studies on a Commercial Bien 
of Western Coking Coals. BuMines Rept. of Inv. 6502, 1964, 33 pp. 

10 Walters, J. G., G. W. Birge, and D. E. Wolfson. Correlation of ASTM and Micum Test Methods. 
BuM ines Rept. of Inv. 6482, 1964, 48 pp. 

n Birge, G. W., D. E. Wolfson, and J. H. Lynch, Jr. Carbonizing Properties of Letcher County, Ky-, 
Coals. BuMines Rept. of Inv. 6416, 1964, 16 pp. 
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and Buchanan, Dickenson, Russell, Tazewell, and Wise Counties in 
Virginia. Investigations to determine the coking properties of 
bituminous coal deposits in northwestern Alaska were continued. 
These studies provide the metallurgical industries with information 
on the suitability of various American coals for the manufacture of 
metallurgical coke. 

In a series of tests, the properties of coke produced by the Bureau 
of Mines in the BM-AGA retort were compared with those of coke 
produced in commercial ovens.? Fifteen of the industrial coke 
samples were produced in slot ovens, of which 13 were for blast 
furnace use and 2 were for foundry use; 2 samples were produced in 
beehive ovens. Although the plastic properties of the coal bends 
determined by the Giesler, Audibert-Arnu, and Hoffman methods 
were not correlatable with either the volatile matter of the coal blends 
or the physical properties of the resultant cokes, & high degree of 
correlation was obtained between the strength indexes of the pilot- 

lant and industrial cokes. "The apparent gravity of industrial cokes, 

owever, was consistently higher than that of BM-AGA cokes. The 
study also confirmed previous findings which show that the ash and 
sulfur content of cokes can be calculated with a high degree of accuracy 
from the chemical analysis of the coal and the yield of coke. 

The Bureau conducted more than 90 carbonization assays on coals 

in 1964. This test, which is useful for predicting char, tar, and light- 
oil yields from larger equipment, is used also to provide data to guide 
the direction of research programs.  Fifty-four of the assays were 
made m oni uction with a study on the effect of storage on carboniza- 
tion yields. 
. Work on the characterization of low-temperature tars was con- 
tinued, and & revised analytical procedure for identifying the constitu- 
ents of various tars was developed. ‘The procedure, which combines 
distillation, extraction, and chromatograph techniques, can be per- 
formed on standard laboratory equipment by technicians with limited 
laboratory experience. The procedure gives relatively detailed in- 
formation on coal-tar constituents of greatest interest in product 
identification and processing. 

The Bureau expanded its studies on the composition of various 
low-temperature tars to include tars produced by fixed-bed (BM- 
AGA), fluidized-bed, and entrainment-bed carbonizers. Emphasis 
was placed on determining the yields of compounds of current com- 
mercial interest. Comparisons made of tars produced in each type 
of carbonizer from Eagle subbituminous coal carbonized at 500° C 
showed that yields of commercially valuable oils were much higher 
from the BM-AGA process than from the other two. 

The changes that occur in low-temperature tar vapors when they 
are thermally cracked in a high-temperature, fluidized-coke bed were 
studied also. This investigation showed that at 600° C the yield of 
paraffins, acids, aromatics, and olefins in the distillate increased with 
an increase in the tar vapor concentration in the cracker, but at higher 
temperatures, only the acids and aromatics increased with increased 


8 Birge, G. W., D. E. Wolfson, and J. H. Lynch, Jr. Carbonizing Pro es of Coals from Buchanan, 
Dickenson, Russell, Tazewell, and Wise Counties, Va. BuMines Rept. of Inv. 6355, 1964, 22 p. 

3 Wolfson, D.E., G. W. Birge, and J. G. Walters. Comparison of Properties of Coke Produced by 
BM-AGA and Industrial Methods. BuMines Rept. of Inv. 6354, 1964, 19 pp. 


254 MINERALS YEARBOOK, 1964 


concentration. At 800? C most of the paraffins, naphthenes, and 
olefins decomposed, while the yield of tar bases remained essentially 
unchanged by cracking. 

Research was continued on several projects directed at converting 
low-temperature tar into marketable products. Pitch obtained from 
low-temperature lignite tar was heated and blown with air or oxygen 
in an attempt to modify it for use as an electrode binder. Although 
this treatment increased the softening point and carbon-hydrogen 
ratio of the pitch, both important properties of electrode binder pitch, 
the values obtained were not comparable with those of commercial 
bituminous coal-tar pitch. 

Yields of carbonization products as affected by coal storage time 
and conditions were studied under a cooperative agreement between 
between the Bureau of Mines and the Union Carbide Olefins Co. In 
this investigation, in which coal was stored under varying conditions 
of particle size, pile size, and storage time, it was found that yields of 
tar and light oil were fairly sensitive to short periods of storage, with 
the effects perceptible after three days and continuing to increase for 
at least seven weeks. However, the overall effect diminished as pile 
size was increased. 


COAL CHEMICALS 
GENERAL REVIEW 


Four basic coal-chemical materials—tar, ammonia, light oil, and 
gas—are recovered at oven-coke plants from the high-temperature 
carbonization of coal in slot ovens. Except for ammonia (recovered 
&s an aqueous solution or converted to 8 salt and sold as produced) 
these materials are, in most instances, further processed to yield 8 
number of primary chemicals of which the most important are ben- 
zene, toluene, xylene, solvent naphtha, naphthalene, crude chemical 
oil, creosote oil, pitch, and pyridine. Yields of the basic, as well as of 
the primary chemicals, vary somewhat according to the kind of coals 
carbonized, operating techniques, and recovery equipment used, but of 
the products resulting from carbonization, approximately 16 percent 
(on a weight basis) is recovered as gas and 5 percent as tar, while light 
oil and ammonia each comprise about 1 percent of the total In 
standard units of measure, there were 10,372 cubic feet of gas, 8.75 
gallons of tar, 2.92 gallons of light oil, and 18.49 pounds of ammonia 
(in terms of sulfate equivalent) produced for each ton of coal carbon- 
ized in slot ovens in 1964. Table 43 shows production and sales of 
coal-chemical materials and derivatives at oven-coke plants in 1964. 

Figure 6 shows the relative yields of coke and basic coal-chemical 
materials since 1930. Although yields have varied only slightly from 
year to year, the figure illustrates that more gas and chemicals were 
recovered in periods of low industrial activity when there was less de- 
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mand for coke. This situation prevailed during the 1930's, when 
operating rates of ovens were low and coking cycles were longer than 
normal to provide for the maximum recovery of gas and chemicals 
which were in demand and readily marketable at that time. Yields 
fell substantially during the World War II period, when producers 
operated ovens for maximum coke recovery, and, after the war, 
changes in the supply and demand patterns of coke, gas, and chemicals 
kept yields below the levels attained in the 1930’s. In recent years, 
yields have varied somewhat because of changes in coal mixes and 
other factors, but they have not E des appreciably in the past two 
decades and, in fact, were not much diferent in 1964 than in the 1920's. 

Table 44 shows the heating value and coal equivalent of products 
other than coke produced at oven-coke plants. Although the quanti- 
ties vary from year to year, most of the changes were due to differences 
in the &mount of coal carbonized, rather than large fluctuations in 
yields. In terms of coal equivalent, the products recovered in 1964 
were roughly equal to one-fourth of the coal carbonized in slot ovens. 

Figure 7, which depicts the relative value of all products recovered 
from slot ovens, shows that the proportion of the total value supplied 
by surplus gas and chemical materials has declined steadily since 1930. 
Most of the decline in surplus coke-oven gas revenues was due to the 
introduction of natural gas in the residential and industrial heating 
markets. The reduction in the value of chemicals was largely the 
result of competition from petrochemicals which in recent years has 
become increasingly keen because of the development of new methods 
for producing high-purity, lower-cost products from natural gas and 
petroleum. 

Table 45 shows the average value of coal-chemical materials re- 
covered (used or sold) from each ton of coal carbonized. Compared 
with 1957—59, both chemicals and gas have declined in value. Most 
of the decrease, however, was caused by lower returns from the sale 
of chemicals which declined 19 percent in value since 1957-59. "The 
decrease in the value of chemicals was due principally to sharp reduc- 
tions in the prices of light-oil derivatives, particularly benzene which 
represents about three-fourths of the total dollar value of all light-oil 
products sold, and which has declined in value about $0.10 per gallon 
since 1957-59. Surplus gas, which currently represents 45 percent 
of the total dollar value of chemical materials recovered, declined 5 
percent in value during this period, and tar and ammonia products 
declined 13 percent and 10 percent, respectively. 

Table 46 shows the proportions of the cost of coals carbonized that 
were recovered from the sale of various coal-chemical materials in 
recent years. Although the proportion recovered has decreased for 
all materials since 1957—59, the recovery of these products continues to 
be a major part of coke-plant operations, returning to coke producers 
In 1964 revenues equivalent to 36 percent of the value of the coals 
carbonized. 
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1930 1935 1940 1945 1950 955 1960 1965 


FIGURE 6.— Average yield of principal coal-chemical materials per short ton of 
coal carbonized in slot ovens in the United States. Yields of light oil and am- 
monium sulfate equivalent represent average for plants recovering these 
products. 
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FicvRE 7.—Percentage of total value of coke-oven products from slot ovens 
N by coke and breeze, surplus gas, and chemical materials in the United 
tates. 
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TABLE 43.—Coal-chemical materials, exclusive of breeze, produced at oven-coke 
plants in the United States in 19641 


Sold 
On hand 
Product Produced Value Dec. 31 
Quantity 
Total Average 
Tar, erudeg—ꝛw— gallons..| 762,917,505 | 2 336, 084, 256 | $34,482,791 $0.103 | 39, 623, 992 
Tar derivatives: 
Sodium phenolate or carbolate 
0...- 3, 236, 282 33, 277, 166 352, 823 . 108 189, 755 
Crude chemical oil (tar acid oil) 
do....| 24,892,807 24, 144, 588 3, 748, 738 . 155 1, 601, 117 
Pitch-of-tar: 4 
Soft eos -sbort tons 583, 230 127, 564 4, 113, 245 32. 245 27,726 
b udo dde Eie 0 503, 281 3 217, 174 7, 649, 593 35. 223 60, 478 
Other tar derivatives /.. 11, 120, 839 99ſ9 8 
Ammonia products: 7 
6 short tons 680, 887 š 635, 633 17, 967, 085 28. 266 158, 573 
Liquor (NH; content) ..... ..do.... 16, 202 14, 923 1, 048, 499 70. 261 ; 
Diammonium and monoam- 
monium phosphate do.... 50, 175 3 50, 291 4, 966, 574 98. 757 6, 460 
OCR AA ß O rre ud es d 23, 982, 15080808 
Sulfate equivalent of all forms 
short tons 793, 908 743, 810 asii eee 22 ss 172, 225 
NH, equivalent of all forms 
CR do. 204, 670 191,71 —“v'uͤ—˙ 44, 400 
Used under boilers, etc. 
thousand cubic feet. . 74, 488, 904 18, 445, 251 De |.) s; eae 
Used in steel or allied planta 
o... 
Distributed through city mains 6904, 697, 479 460, 270, 046 105, 179, 613 N 229 bk —— 
do 21, 892, 599 9, 287, 932 .424 |... .. . . 
Bold for industrial use do.... 25, 495, 763 4, 354, 668 B re usaron 
Total... AA do....| 904, 697,479 | 582,147,312 | 132, 267, 464 J 
Crude light oil... gallons 7 248, 668, 967 53, 702, 264 6, 709, 092 . 125 7, 184, 348 
Light ofl derivatives: d 
Benzene: 
Specification grades (exclud- 
ing Motor grade)......do....| 118,944,204 | 119,070,201 25, 262, 753 . 212 9, 307, 528 
Motor frade EE do 863, 875 863, 875 197, 077 . 228 9, 280 
Toluene (all grades)......... do.... 25, 520, 509 25, 529, 772 4, 728, 900 . 185 2, 158, 349 
Xylene (all grades) do.... 7, 119, 398 3 7,135, 350 1, 616, 517 .227 674, 460 
Solvent naphtha (crude and 
refined)... ooo do.... 4, 483, 899 4, 192, 686 838, 583 . 200 484, 979 
Other light oil derivatives...do.... 8, 237, 221 4, 853, 486 426, 443 . 088 295, 551 
Total EE do....| 165,169,106 161, 645, 370 33, 070, 273 . 205 12, 930, 147 
Intermediate light oil. .......... do.... 5, 391, 809 2, 184, 839 224, 260 . 103 281, 829 
Grand total... «< dd 8 251,421,210 | ome PEA 
! Includes ucts of tar distillation conducted by coke-oven operators under same corporate name. 


2 Includes 31,936,362 gallons sold to affiliated companies for refining and a small amount exported. 


$ Includes small amount exported 


* Soft —water-softening point less than 110° F; medium—from 110? to 160? F; hard—over 160? F. Figures 


on hard pitch include small amount of medium pitch. 


5 Creosote oll, cresols, cresylic acid, naphthalene, phenol, pyridine, refined tar, tar paint. 


$ Includes gas used for heating ovens and gas wasted. 


T 192,231,020 gallons refined by coke-oven operators to make derived products shown. 
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TABLE 44.—Coal equivalent of the thermal materials except coke, produced at 
oven-coke plants in the United States 


Materials produced Estimated equivalent in heating value ! 
(billion Btu) 
Year 
Coke Surplus Tar t 
breeze gas 
1913........... 14,700 | 35,200 | 17,272 
1918........... 39,980 | 86,900 | 39,495 
1929........ SR , 060 | 279,400 | 102, 130 
1939........... 67,080 | 238,700 | 83,161 
1949........... 98, 580 | 300,300 | 100,861 
1957-59 
Rina -.| 4077 81, 532 | 312, 400 | 109, 826 
1%1.-.--------- 66, 740 | 269, 500 , 007 
1984 S 266, 200 | 97,517 
1963..........- 72, 180 | 283, 800 | 100, 781 
1964........... 78,040 | 320, 100 | 114, 438 


1 Breeze, 10,000 Btu per pound; gas, 550 Btu per cubic foot; tar, 150,000 Btu per gallon; and light oil, 130,000 
Btu per gallon. 


TABLE 45.—Average value of coal-chemical materials used or sold and of coke 
and breeze produced per short ton of coal carbonized in the United States 


Product 1964 

mmonía !!; E EUN EN $0. 275 

Light oil and its derivatives . 458 

Surplus gas used or sold... U 1. 516 
Tar and its derivatives (including naphthalene): 

Tar burned by producers KA 

Bold WEE . 

zz p ss SSS s MEE 3. 536 

Coke produced. ................... eee 12. 426 

TI e nnan eee . 808 : š . . 308 


——— | ——— mK]VT—V y. |———— | ——u  — FC 


1 Includes pitch-of-tar. 


TABLE 46.—Percentage of coal costs recovered from the sale of coal-chemical 
materials in the United States 


1957-59 1962 1963 1964 
(average) 
Product: 

Ammonis products 3.1 2.9 2.8 10 
Light of] and its derivatives. s 6. 9 5.5 5.0 4.9 
Surplus gas used or sold. -.---------------------- 16.1 15. 5 16. 1 16.3 
Tar and its derivatives used or sold (including 
naphthalene) e,, .... a a .-.- 12.7 12.7 11.1 "m 

8.8 .6 .0 

9 


COKE AND COAL CHEMICALS 259 
COKE-OVEN GAS 


The term “coke-oven gas” normally refers to the gas that remains 
after tar, ammonia, and light oil have been removed from the volatile 
matter evolved in carbonization. "This gas, composed principally of 
hydrogen and methane, has a relatively high calorific value, and is 
used as fuel by producers and sold for residential and industrial heat- 
ing. A few operations further process coke-oven gas and recover hy- 
drogon. which is combined with nitrogen to form synthetic ammonia. 

ields of gas vary, but the quantity of gas produced for each ton 
of coal carbonized at high temperatures in slot ovens generally ranges 
between 9,300 and 11,000 cubic feet, with an overall average in the 
United States of about 10,500 cubic feet. This is a recovery rate of 
from 14 to 16 percent, by weight, of the coals carbonized. The over- 
all yield in 1964 was 10,372 cubic feet, slightly less than the yield in 
1963, owing to the increased rate of operation of ovens. Total gas 
production increased 13 percent over output in 1963, however, because 
of the increased amount of coal carbonized. 

Tables 47 and 48 show production, disposal according to use, and 
the distribution of coke-oven gas in 1964. Roughly, one-third of the 
production was used for heating coke ovens, and the remainder 
Surplus Bes) was used by producers for firing boilers, transferred to 
steel or allied plants for heating open-hearth and other metallurgical 
furnaces, and sold for industrial use or distributed through city mains 
for residential heating and cooking. A small part of the production 
was wasted because storage facilities at most plants are limited, and 
15 gas was burned in the atmosphere when production exceeded 

emand. 

Table 48 shows also the disposal of surplus gas by furnace and 
merchant plants. "The bulk of the surplus gas produced at furnace 
plants in 1964 was consumed by producing companies, particularl 
In steel or allied plants, and only 4 percent of the total was sold. 
Merchant plants, generally with no affiliated companies to use the 
excess gas, sold the bulk of their surplus, which was distributed 
about equally to city mains and industrial plants. This is about 
the same disposal pattern that has prevailed at both furnace and 
merchant plants for the past several years, but there has been a 
significant change over the past few decades in the 555 of 
surplus gas used by producers and sold, particularly by furnace 
plants. Whereas furnace plants during the 1930's and 1940's sold a 
relatively large percentage of their surplus coke-oven gas (15 percent 
In 1944) to utilities and industrial plants, these plants now consume 
the major part as fuel because these outlets have been virtually lost 
to natural gas. Merchant plants continue to market the major 
part of their production, but the decline in the use of coke-oven gas 
or residential and industrial heating caused many plants to suspend 
operations, and the quantity of gas sold by merchant plants in 1964 
was only about one-fifth as large as in 1944. 
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Most slot ovens were heated with coke-oven gas, but some oper- 
ations used blast-furnace gas, a mixture of coke-oven and blast- 
furnace gas, or natural gas, for underfiring. Table 49 shows the 

uantities of the various gases used for heating ovens in 1964. Of 
the 377 billion cubic feet (coke-oven gas equivalent) consumed, 83 
percent was coke-oven gas, 16 percent was blast-furnace gas, and 
the remainder was natural gas. 

The total value of surplus coke-oven gas used or sold in 1964 
totaled $132 million, a 13-percent increase over that of 1963. The 
increase is attributed to the larger amount of surplus gas used or sold, 
15 Se average unit value of this gas remained at virtually the same 
evel. 

COKE-OVEN AMMONIA 


The nitrogen released from coal during high-temperature carboniza- 
tion is recovered through subsequent processing as ammonia liquor or 
as a crystallized solid. Ammonia liquor is a weak solution of ammonis 
(approximately 7 grams per liter of solution), while the solid forms are 
m sulfate, diammonium phosphate, and monoammonium 
phosphate. 

The recovery of ammonia is & necessary part of oven-plant opera- 
tions, because some of the ammonia salts not only would corrode the 
processing equipment, but also contaminate the aromatic hydro- 
carbons, such as benzene. 

Most plants produce ammonium sulfate, and 86 percent of the 
204,670 tons of ammonia (equivalent of all forms) produced in 1964 
was reacted with sulfuric acid to produce 680,887 tons of this ammoni- 
um salt. Eight percent of the ammonia production was recovered as 
ammonia liquor, and the remainder was reacted with phosphoric acid 
to produce 50,175 tons of di- and monoammonium phosphate. 
the 59 plants which recovered ammonia in 1964, 46 produced am- 


TABLE 47.—Production and disposal of coke-oven gas in the United States in 
1964, by State 


(Thousand cubic feet) 
Produced Surplus used or sold 
Used in 
State Per heating Value Wasted 
Total ton ot ovens Quant it; 
coa 
coked Total Average 
Alabama ooo. 1,671,951 | 9.69 | 20, 235, 060 | 31,416,699 | $4,146,673 | $0.132 | 1,020, 192 
California, Colorado, Utah. 52,732,045 | 11.25 | 16,295,145 | 35,994, 011 | 7,359, 462 . 204 441, 959 
Connecticut, Taryland, 

New Jersey, New York.. 120, 027, 871 10.87 | 35, 286, 280 | 83, 703, 580 | 31, 476, 052 .376 | 1,038, 011 
Hines 34,418,282 | 10.22 | 9,924,745 | 23, 449, R56 ,828 | 185 | 1,043,681 
Indiana 127, 147,789 | 10.83 36, 101,496 | 90,368, 161 | 17, 376, 833 192 678,122 
Kentucky, Missouri, 

ennessee, Texas. . 27, 277, 565 9.42 | 14,254 313 12, 539, 573 | 1,616, 002 . 129 483, 679 
Michigan „303, 602 9.86 | 9,431,812 | 42,810,232 | 9,182,621 . 214 61,555 
Minnesota and Wisconsin..| 11,609,390 | 9.63 | 6,188,481 | 5,191,479 ,007,469 | .194 | 229,430 

L A e eg , 443, 055 8.64 | 34,959, 635 | 53, 534, 366 | 12, 609, 1 . 236 949, (4 
Pennsylvania 272, 505,920 | 10.77 106, 983, 526 163. 796, 053 | 34,166,602 | .209 | 1,726,341 
West VIr gina „560, 009 11.24 | 15, 537,437 | 39,342,402 | 8,994,916 | .229 | 650,170 

Total 1964_.__________ 904,697,479 | 10.37 |314,197, 930 582, 147, 312 132, 267, 464 .227 | 8,352, 237 
At merchant plants 79, 584, 684 9.02 | 37,778,553 40, 932, 939 | 11,527,931 . 282 873, 192 
At furnace plants 825,112,795 | 10.52 |276, 419,377 |541, 214,373 |120, 739, 533 223 | 7,479, 45 
Total 1963............ 800, 582,375 | 10.47 |277, 584, 414 |516, 083,978 |116, 721, 052 226 | 6, 913, 953 


rn — ————M SEEN ATI d 
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TABLE 48.—Surplus coke-oven gas used by producers in the United States and 
sold in 1964, by State 


(Thousand cubic feet) 
Used by producers— 
Under boilers, etc. In steel or allied plants 
State 
Value Value 
Quantity | 1 d Quantity | | 
Total Average Total Average 
Alabama o saaa 12, 379, 374 | $1,689, 569 | $0. 136 | 15, 535, 559 | $1, 988, 448 $0. 128 
California, Colorado, Utah.......... () () (1) (1) (!) (1) 
Connecticut, Maryland, New Jer- 

sey, New York... J... 1... (1) o 66,196,861 | 23, 555, 749 .356 
Hines EE (1) 0 0 15, 587, 858 , 087, 223 . 198 

EP 8, 242,851 | 1, 528, 991 . 185 | 79, 085, 353 | 14, 467, 157 . 183 
Kentucky, Missouri, Tennessee, 

KEE 5, 094, 515 502, 746 . 116 (1) (1) (3) 
Michigan cue ðͤ v as 1 (1) (1) 36, 015,724 | 7,465, 587 : 
Minnesota and Wisconsin 1 (1) (1) (1) (!) (1) 
NO ĩð du aaa e E 7, 301, 176 1, 575, 341 . 216 | 39,706, 291 9, 824, 235 . 247 
Pennsylvania 22 Ge 26, 768, 385 4, 944, 434 . 185 |133, 862, 889 | 28, 537, 669 . 218 
West Virginia. 1 (1) (1) 1 1 (1) 
Upndistribouted.. ooo... 14, 702, 603 | 3,114, 170 . 212 | 74, 279, 511 | 16, 253, 545 . 219 

Total 1984444. 74, 488, 904 | 13, 445, 251 . 181 ¡460, 270, 046 |105, 179, 613 . 229 
At merchant plants 9,771, 397 1, 661, 068 . 170 2, 905, 293 627, 642 . 216 
At furnace plants 64, 717, 507 | 11, 784, 183 . 182 1457, 364, 753 |104, 551, 971 . 229 
Total 196333 80, 049, 588 | 15,662, 374 . 196 390, 342, 904 | 88, 206, 205 . 226 
Bold 
Distributed through city mains For industrial use 
Value Value 
Quantity .... Quantity 
Total [Average Total Average 
bn —] (1) (2) (1) (1) (1) (1) 
California, Colorado, Utah LL (!) (1) (1) 
Connecticut, Maryland, New Jer- 

sey, New Vork 15,715,237 | $7,527,608 | $0. 479 (1) (1) Q 

EE y 8 (1) T 1) 
CCC (1) (1) (1) (1) U (1) 
Kentucky, Missouri, Tennessee, 

r (1) (1) (1) (1) (1) (1) 
PEI VV AS AA (1 (1) (1) 
Minnesota and Wisconsin...__....._|_.......-.-.|_.---.--..-.-]_------.- (1 (1) (1) 
%%% . Deh ooa EEN 6, 526, 899 | $1, 209, 530 $0. 185 
Poy ane FF (1) (!) (!) (1) (1) 
West aT IA ñ ñ ß dac OA (1) (1) OI 
Undistributed. ooo... 6,177,362 | 1,760, 324 .285 | 18, 968,864 | 3,145, 138 . 166 

Total 196. 21, 892, 599 9, 287, 932 . 424 | 25, 495, 763 4, 354, 668 . 171 
At merchant plants 14, 506, 232 6, 790, 505 . 468 | 13, 750, 017 2, 448, 716 . 178 
At furnace plants A , 36 2, 497, 427 .338 | 11,745, 746 1, 905, 952 . 162 
Total 19633333. 20, 808, 789 | 8,671,867 .417 | 24,882,697 | 4, 000, 606 . 164 


Included with *“Undistributed” to avoid disclosing individual company data. 


monium sulfate; 3 produced diammonium phosphate; 1 produced 
monoammonium phosphate; and 10 recovered ammonia liquor. 
One plant produced both ammonium sulfate and ammonia liquor. 
Cokecoven ammonia represented only about 3 percent of the 
estimated total of 7.6 million tons of ammonia produced by all proc- 
esses in the United States in 1964. Production of synthetic am- 
monium sulfate as & byproduct of the chemical industry has increased 
steadily in recent years, with output in 1964 estimated at 1.6 million 
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TABLE 49.—Coke-oven gas and other gases used in heating coke ovens in the 
United States in 1964, by State! 


(Thousand cubic feet) . 
Coke-oven Blast- Natural | Total coke 
Btate gas furnace gas gas oven 
equivalent 
BH EE 20, 235, 060 8,012 | 29, 243,072 
California, Colorado, Utah ee. 16, 295, 145 7, 177, 542 9, 864 | 23, 482, 551 
Connecticut, Maryland, New Jersey, New York...| 35,286 2 12,609,803 | 1,335,367 | 49, 231, 450 
OLB tase Sp Se Sri a ca AR 9, 924, 745 8,306, 792 13, 231, 537 
JU!!! gym SSS CEDE 36, 101, 496 11, 695, 372 414,765 | 48,211, 633 
Kentucky, Missouri, Tennessee, Texas 14,254,313 AAA EE 14, 254, 313 
IM o MEARUM UE PONE s sess 9,431,812 | 14,599,745 |............ 24, 031, 557 
Minnesota and Wisconsin.........................- ; e |... e a nn 6, 188, 481 
ODO pani 22 A RON EE 34, 959, 035 3, 336, 322 |............ 38, 295, 957 
P Fl 106, 983, 526 1. 876, 456 318,957 | 109, 178, 099 
West Virginla k 15, 537, 437 „ 21, 814, 642 
Total A A 314, 197, 930 60, 879, 237 | 2,086,963 | 377, 164, 132 
At merchant plants «„ 37, 778, 553 1, 345, 372 337,016 | 39,460,941 
At furnace plants_................------------------ 276,419,377 | 50,533,865 | 1,749,949 | 337, 703, 191 
Total is...... 2 277, 584, 414 | 2 54,211,429 | 2,235,999 | 334, 031, 842 


1 Adjusted to an equivalent of 550 Btu per cubic foot. 
3 Includes small amount of producer gas. 


tons, compared with 680,887 tons of ammonium sulfate produced at 
coke plants. 

Table 50 shows production and sales of ammonia products and yields 
in terms of sulfate equivalent. Approximately the same percentages 
of each product were recovered as in 1963, but output of the various 
products increased 10 percent because ol the larger quantity of coal 
carbonized. The average yield of ammonia decreased 4 percent, 
however, because of the increased rate of operation of ovens in 1964. 

Most of the ammonium sulfate and virtually all di- and mono- 
ammonium pan piale produced at coke plants was sold for use as 
fertilizer materials. Some ammonia liquor is used in agriculture also, 
and some is used for producing a variety of other products, such as 
ammonium chloride, sulfuric acid, and household ammonia. Com- 
plete data on end uses are not available, however. Most of the pro- 
duction was consumed in the United States; only 6 percent of the 
731,062 tons of ammonium sulfate and di- and monoammonium phos- 
phate produced was exported. . 

Coke-oven operators sold 94 percent of their production of ammonia 
(NH, equivalent of all forms) in 1964, and sales were about 5 percent 
greater than in 1963. Although the quantity of each product sold 
also increased over that of 1963, yearend stocks of NH. equivalent 
increased over one-third because of a significant increase in the stock 
of ammonium sulfate, which increased from 114,000 tons in 1963 to 
159,000 tons in 1964. Stocks of ammonia liquor and di- and mono- 
ammonium phosphate at the end of the year were at about the same 
level as at the end of 1963. 

The average value per ton, f.o.b. plant, of ammonium sulfate in- 
creased $2.68 to $28.27, and the plant value for combined sales of di- 
and monoammonium phosphate increased $4.74 per ton to $98.70. 
These increases, combined with the larger quantity of products sold, 
resulted in 8 16-percent increase in the value of all ammonia products 
sold in 1964. The total value of sales was not significantly affected 
by the slight decline in f.o.b. plant value of ammonia liquor. 
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TABLE 50.—Coke-oven ammonia moue in the United States and sold in 1964, 
y State 


(Short tons) 


Sulfate 


equivalent of coal 
coked 
Fe < . sierras 7 60, 959 19.15 
California, Colorado, Utah . 8 63, 075 22.65 | 838, 075 
Connecticut, Maryland, New Jersey, 

New k 222-22... 6 106, 836 19. 35 
TINGS ....... .. Qeascec 4 36, 258 22.23| | 386,258 |..........- 
Indiana, V 8 8 90, 785 15. 46 
Kentucky, Tennessee, Texas . 3 19, 392 17. 98 
Michigan 4. ẽ ꝑ 4 37,910 14.29 
Minnesota and Wisconsin. ........... 2 6, 512 13. 33 
. EE 10 90, 942 17. 79 
Pe A csi 12 246, 309 19. 46 
West Virginia A 44, 930 18. 65 
Undistributed. A ⁊ð —V AAA 1... ea de 

Total 19864 ll. 59 793, 908 18. 49 
At merchant plants. 14 74, 033 17. 94 
At furnace plants 45 719, 875 18.54 
Total 1963575 59 19.23 
As liquor (N Ha 
eontent) 
Alabama —I— ꝛ 
California, Colorado, Utah €..........| 61,433 | 3,875,104 |..........| .........--- 


Illinois 30, 932 1, 008, 2577777 

Indiana... 852 

Kentucky, Tennessee, Teras (8) 

Michigan 444. (3) 

Minnesota and Wisconsin. ...........- (3) 

O MERE 2, 060, 068 

Pennsylvania. AAA A 6, 376, 150 A EE 

West V (0 THE 1, 173,718 AAA . ee oe 

Undistributed—ꝛ 2, 001, 525 $1, 048, 499 
Total 198 . 22, 933, 659 1, 048, 499 

At merchant plants 1. 026, 363 815, 758 

At furnace plants MMM 21, 907, 296 232, 741 
Total 1903. ..................... 19, 710, 955 906, 247 


1 Number of plants that recovered ammonia. 

3 Includes diammonium and monoammonium phosphate. 

3 Included with **Undistributed'' to avoid disclosing individual company data. 

* Figures include diammonium phosphate. 

š Figures include monoammonium phosphate. 

Een 680,887 tons of ammonium sulfate and 50,175 tons of diammonium and monoammonium 
phosp 

Y Includes 48,281 tons of ammonium sulfate and dismmonium phosphate valued at $1,350,507 exported. 

9 Comprises 639,633 tons of ammonium sulfate valued at $17,067,085 and 50,291 tons of diammonium and 
Inonoammonium phosphate valued at $4,900,574. 


CRUDE COAL TAR AND DERIVATIVES 


Crude coal tar is a complex mixture of organic compounds that are 
condensed from the gas after it leaves the ovens. The bulk of the 
tar is recovered in collecting mains where the gas is cooled by spraying 
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with ammonia liquor; most of the remainder is recovered from the 
primary coolers, where the gas undergoes further cooling. 

Tar is produced at all oven-coke plants, and the quantities re- 
covered represent, roughly, 4 to 5 percent of the weight of the coals 
carbonized. Recovery yields differ greatly among plants, dependin 
upon the rank and grade of the SEN used, oven temperatures, an 
other operating factors. Yields at individual plants for the year 
varied from about 4 to 11 gallons per ton of coal carbonized, with 
the yield for all plants averaging 8.75 gallons. "This was virtually the 
same yield as in 1963. Yields were highest in California, Colorado, 
Pennsylvania, Utah, and West Virginia, where plants used larger 
percentages of higher-volatile coals. Yields were lowest in Min- 
nesota and Wisconsin, where & large part of the production was 
foundry coke which was produced from higher percentages of low- 
volatile coals, as well as additions of anthracite. Yields were lower 
for merchant plants, most of which produced foundry coke. 

Table 51 shows the quantities of tar produced, used by producers 
for various purposes, sold, and on hand at the end of the year. 
Although the average yield declined slightly, production increased 14 
percent because of the larger amount of coal carbonized.  Virtuall 
all of the output in 1964 either was used by producers or was sold, 
as year-end stocks remained at about the same level as at the begin- 
ning of the year. f 

ifty-six percent of the 763 million gallons of tar produced was 
used by producers. The bulk of this tar was partially refined or 
“topped,” but about 30 percent was burned as fuel without processing. 
Producers also used minor quantities for a number of miscellaneous 
purposes, such as tarring ingots, road materials, and making tar 
paints. The remaining tar was sold to tar-distilling plants which 
refined it to produce a em number of tar derivatives. 

The topping process, which is used by most of the coke plants that 
refine tar, 1s a method used to separate the low-boiling distillate frac- 
tion consisting principally of tar acids, bases, and naphthalenes from 
crude tar. The residue, known as soft pitch usually is burned as fuel. 
Furnace plants have found this process attractive because they can sell 
the distillate and retain the pitch which is used principally as fuel for 
open-hearth furnaces. "This reduces the quantities of other fuels that 
would normally have to be purchased. e relative quantities of tar 
topped and burned, however, as well as the quantities sold, depend 
upon a number of economic factors such as the availability and current 
market prices of tar, tar distillates, and other substitute fuels. Mer- 
chant plants normally sell their tar because, unlike furnace plants, they 
do not have readily &vailable markets for pitch, which makes up the 
bulk of the products recovered through topping. 

Although most of the plants that processed tar in 1964 recovered 
only crude chemical oil and & refined tar or soft pitch, a few larger 
plants recovered a number of other tar derivatives, including creosote 
oil, cresylic acid, cresols, napthalene, phenol, pyridine, and medium 
and hard pitch. Statistics on some of these products could not be 
shown in this report, but the data were transmitted to the U.S. Tariff 
Commission which published them, along with similar data from tar 
distillers and petroleum refiners, in monthly and annual reports on 
synthetic organic chemicals. The 1-percent decrease in output of 
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crude chemical oil and the 28-percent increase in hard pitch at coke 
plants indicate that production of napthalene, creosote oil, and other 
tar derivatives not shown, increased in 1964 as roughly the same 
quantities of tar were processed by producers in 1964 as in 1963. 

The increased demand for various pitch products continued, and 
about one-third of the pitch produced by coke plants was sold rather 
than burned as fuel. Sales of pitch have increased steadily in recent 
years, and the quantity sold in 1964 was about 5 times greater than 
that sold in 1960. 


TABLE 51.—Coke-oven tar produced in the United States, used by producers, 
and sold in 1964, by State 


(Gallons) 
Produced Used by producers— 
State 
Per ton | For refining Other- 
Total of coal or topping As fuel wise 
" coked 
Alabama. EEN 43, 062, 478 6. 77 (1) (1) 
California, Colorado, Utah. ............... 48, 395, 076 10. 32 IU) () 
Connecticut, Maryland, New Jersey, New 

K a: s HIT E 99, 439, 758 9. 00 (!) (1) 
Tree 24, 579, 410 r x Et „ 
Indian ool o a 8 100, 659, 819 8.57 () d) [.....-. 

Kentucky, Missouri, Tennessee, Texas.. 19,277,519 / ER (!) 
Michigan. EENEG 38, 629, 703 ; ⁵ĩ I "sudes cui 

Minnesota and Wisconsin 7,175,557 000 (8E (1) 

YA AA (yd AA 92, 205, 487 8. 91 (1) (1) 
SE ls EES 241, er 196 4 E 136, 463, 192 267, 895 
est Virginia 48, 502 79) () (d) 4444 
Undistributed............ T8 157, 493, 506 103, 051 
Total ie 762, 917, 505 8.75 | 293,956, 698 127, 871, 811 370, 946 
At merchant planta. e e e e 54, 801, 347 6. 21 649,246 |... cl 
At furnace plants. 708, 116, 158 9.03 | 293,307, 452 127, 871, 811 370, 946 
CCC / ·˙ri⅛˙ t uz ou ene 671, 875, 628 8.78 | 289, 568, 55191, 313, 170 557, 788 

Sold for refining into tar products 3 
On hand 
Value Dec. 31 
Quantity 
Total Average 
Alabama. LC oL lec cu a cuo Ed 26, 899, 278 $3, 100, 319 $0. 115 3, 319, 366 
California, Colorado, Utah................ 23, 048, 992 2, 931, 019 . 127 2, 206, 107 
Connecticut, Maryland, New Jersey, New 

WORK ²¹Üwmm. ua ae souk 21, 860, 549 2, 184, 364 . 100 5, 967, 098 
TINO z; d c oc “ö2« 23, 984. K53 2 322, 170 .097 887, 800 
Indiana... A ⁵ĩðVz 47, 949, 705 4, 507, 822 . 094 4, 210, 697 
Kentucky, Missouri, Tennessee, Texas 19, 272, 722 2,075, 138 . 108 312, 762 
Michigan... 28, 560, 296 2, 868, 116 . 100 2, 337, 019 
Minnesota and Wisconsin 7, 214, 482 710,215 . 098 782, 491 
e IN AI 54, 419, 701 5, 536, 202 . 102 5, 710, 828 
Pennsylvanla 64, 654, 896 6, 576, 447 .102 12, 983, 208 
F! steed ate 18, 188, 75 1, 670, 979 092 1, 406, 556 
Undistributed- ³·Ü¹ y ę yd Ee) NA A 
Total 1  ...... 336, 084, 256 34, 482, 791 .103 39, 623, 992 
At merchant plants 54, 666, 199 5, 509, 092 .101 1, 683, 477 
At furnace plants. 281, 418, 057 28, 973, 699 . 103 37, 940, 515 
Total 198. 290, 698, 355 31, 110, 909 . 107 34, 960, 682 


! Included with “Undistributed” to avoid disclosing individua! company data. 
3 Comprises 31,936,362 gallons valued at $3,182,874 sold to affiliated companies and 304,147,894 gallons 
valued at $31,209,917 sold to other purchasers. Also includes small amount exported. 
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Of significance also were pitch exports in 1964. Although only a 
portion of the 222,000 tons of coal-tar-pitch exported in 1964 was 
produced from tar refined at coke plants, it is estimated that at least 
two-thirds of the total was coke-plant pitch that was shipped princi- 
pally to France for use as a binder for coal briquets. 

The total value of tar and tar derivatives used and sold was $94.7 
million, a 17-percent increase over 1963. Most of the increase was 
due to the larger quantity of crude tar used and sold, as the average 
value per gallon of crude tar decreased slightly. The quantity and 
value of the pitch used and sold, however, increased substantially over 
1963 and added materially to the increase in total value of tar and 
tar products. 


CRUDE LIGHT OIL AND DERIVATIVES 


Light oil, a light-colored liquid composed of a number of aromatic 
hydrocarbons, is extracted from the gas after tar, ammonia, and, in 
some instances, naphthalene, have been removed. Crude tar also 
contains a small amount of light oil, but this usually is not recovered by 
coke plants. Virtually all light oil produced at coke plants is recovered 
by an absorption process in which the gas is sprayed with a higher- 
boiling petroleum oil as the gas stream is channeled through absorption 
towers. After recovery, light oil is separated from the absorption oil 
by direct steam distillation. 

About 3 gallons of light oil, equal to 1 percent of the weight of the 
coal, is recovered for each ton of coal carbonized. Yields vary with 
the kind of coals carbonized and with operating conditions, but an 
average of 2.92 gallons of light oil per ton of coal was recovered at the 
plants that extracted light oil in 1964. This was virtually the same 
average yield as in 1963. 

Fifty-eight of the 64 plants active in 1964 produced light oil. 
Although this was one plant less than in 1963, production increased 14 
percent because of the larger quantity of coal carbonized. Yearend 
stocks of light oil were significantly higher than at the end of 1963, but 
the amount on hand was small when related to production, and the 
quantities processed and sold both increased. Producers continued to 
sell an increasingly larger part of their output, and only 77 percent of 
the light oil produced was refined on the premises, compared with 85 
noc in 1963, and 96 percent in 1957. "The substantial increase in 

ight oil sales in recent years is attributed principally to the inability 
of some plants to produce benzene that will meet the specifications 
required for certain recent applications. "These plants sell light oil to 
pe oun Tonning companies which process it along with petroleum 
ractions into benzene and a variety of other chemical intermediates. 

Table 52 shows the crude light oil produced and refined by producers, 
and derived products produced and sold in 1964. 

Light oil is refined by a number of processes involving fractional 
distillation, and the principal products recovered at coke plants are 
benzene, toluene, xylene, and solvent naphtha. Thirty-five of the 58 
plants that produced light oil also processed it, recovering one or more 
of the above products. A number of plants also shipped their light 
oil production to affiliated plants for distillation. 
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Table 53 shows the yield of various products from the refining of 
crude light oil. As with other coal-chemical materials, yields vary 
somewhat, but approximately 85 percent of the light oil processed is 
recovered as salable products. "The average yield of toluene decreased 
slightly in 1964, while benzene, solvent naphtha, and other product 
yields increased. The xylene yield remained at the 1963 level. 

Table 54 shows the quantities of the various grades of benzene and 
toluene produced at coke plants, while table 55 shows the principal 
ponas produced and sold. Roughly two-thirds of the benzene and 
our-fifths of the toluene produced was nitration grade (1? C), and most 
of the remainder was industrial grade (2? C). otor-grade benzene, 
which has declined steadily in use since World War II, accounted for 


TABLE 52.—Coke-oven crude light oil produced in the United States and derived 
products produced and sold in 1964, by State 


(Gallons) 
Crude light oil Derived products 
Active 
State plants! Per | Refined Sold 8 
220 8 P Dos SS 

coked Quantity | Value 
Alabama 7| 14, 885, 230} 2. 34] 14, 727, 975] 506, 427 11, 795, 967| 12, 010, 566 $2, 455, 824 
California, Colorado, 

A e 3| 16, 001, 188| 3.41| 10,733, 908| 239,116] 9,539,165 9, 206, 3001 1, 688, 503 
Connecticut, Maryland, 

New Jersey, New 

rK... a 6| 35, 282, 841| 3.19| 31, 088. 030 865, 052| 25, 544, 652| 25, 884, 348| 5, 272, 064 
Minois and Michigan. ... 8| 22,771, 284] 2.66| 13,887,844| 651, 213| 11, 509, 355| 11, 539, 106| 2, 475, 232 

Means 4| 32, 808, 793| 2. 94 20, 652, 86301, 958, 540) 16, 064, 769 16, 619, 612| 3, 373, 350 
Kentucky, Missouri, i 

Tennessee, Texas, 

West Virginia.......... 8| 22, 593, 950 2.88) 9,406,074| 459,379| 8,423,717| 7,913, 289) 1, 540, 007 
Ass 2 10} 28, 738, 521} 2.84| 21, 544, 177| 543. 069 19, 200, 1 18, 574, 570| 3, 634, 143 
Pennsylvania............ 12| 75, 587, 160) 2.99) 70, 190, 149,1, 961, 552| 63, 091, 293| 59, 897, 483 12, 631, 060 

Total 196. 58,248, 668, 967) 2. 92192, 231, 020/7, 184, 348,165, 169, 106/161, 645, 370 33, 070, 273 
At merchant plants...... 12| 16,086, 996 2.22| 9,527,396| 875,868| 8,285,398| 8,127 587| 1, 567, 645 
At furnace plants 46:232, 581,971] 2.99 182, 703, 6246, 308, 480/156, 883, 708/153, 517, 783 31, 502, 628 
Total 1983 i cn 165, 707| 2.91,185, 794, 876,4, 680, 775/150, 010, 453 150, 997 Se 180, 467 


1 Number of plants that recovered crude light oil. 
2 Includes small quantity of material also reported in sales of crude light oll in table 43. 
$ Excludes 53,702,264 gallons of crude light oil valued at $0,709,092 sold as such. 


TABLE 53.—Yield of light-oil derivatives from refining crude light oil at oven-coke 
plants in the United States 


(Percent) 
Solvent 
Toluene naphtha Other 
(all grades) | (all grades) | (crude and | light-oil 
Motor | All other refined) products 
grades 

54.4 12.8 9.4 3.7 3.4 
48.6 15. 4 12.1 2.5 2.9 8.8 
9.5 55.6 12.5 8.3 2.3 8.2 
.6 60. 4 13. 5 3. 9 2.1 2.3 
.5 60.5 14.3 3.8 2.3 1.8 
9 60. 5 14.4 4.0 2.3 2.2 
1.6 60. 5 13. 9 3.7 1.9 2.4 
.4 61.9 13.3 8.7 2.3 4.3 


! Included with “Solvent naphtha (crude and refined).” 
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TABLE 54.—Benzene and toluene produced at oven-coke plants in the United 
States, by grade 


(Gallons) 
Benzene Toluene 
Year | » 
Motor Nitration | Industrial | All other Nitrat ion Industrial | All ot her 
(1? C) (2? C) (1? C) (2? C) 
I cuz 106, 372, 000 | 15,414, 500 | 18, 286,400 | 4,182, 600 | 14, 689, 800 | 13, 268, 500 | 1,378, 900 
191999. 20, 923, 700 | 28, 988, 700 | 91,717, 300 2, 035, 600 | 20, 808, 300 6, 317, 200 545, 100 
1957-59 (average)...| 1,240,500 | 83,881,700 | 50, 045, 700 5,193, 600 | 24, 810, 700 6, 196, 400 (1) 
i; 1. 027, 400 | 85,648,800 | 33, 111, 900 1, 444, 660 | 22,820, 100 5, 586, 700 (!) 
1062 acia 1, 786, 200 | 81,831, 600 | 32, 062, 800 332,800 | 22, 140, 900 5, 089, 800 (1) 
1968388. 2, 907, 000 | 78,071,800 | 33, 699, 700 655, 900 | 20, 514, 100 5, 280, 300 (1) 
1904...............- 863, 900 | 81,508,400 | 34,783,300 | 2, 652, 500 | 19, 959, 300 | 5, 561, 200 (1) 


1 Included with “Industrial (2? C)” to avoid disclosing individual company data. 


less than 1 percent of the benzene output. Both production and sales 
of benzene and xylene increased in 1964. Toluene sales also increased, 
but production was slightly lower than in 1963. 

Although coke-oven light oil was the principal source of benzene 
until 1950, and toluene and xylene until the beginning of World War 
II, it now furnishes the smaller part of the total output of these 
proce According to preliminary data published by the US 

ariff Commission, only 15 percent of the benzene, 5 percent of the 
toluene, and 2 percent of the xylene was produced by coke-oven 
operators in 1964. The bulk of these products now is derived from 
petroleum, although & part of the production credited to tar distillers 
and petroleum processors was derived from coke-oven light oil that 
was sold by producers, rather than refined. 

Table 56 shows estimated consumption of commerical benzene in 
the United States, by use. These data, published annually by the 
Coal-Chemicals Committee of the American Coke and Coal Chemicals 
Institute, show that most of the benzene was used for producing 
styrene, synthetic phenol, and cyclohexane. About one-third of the 
estimated 802 million gallons of benzene used in 1964 was used in 
making styrene monomer, which subsequently was used principally 
for manufacturing plastics, synthetic rubber, &nd protective coatings. 
About one-fifth of the benzene was used for producing cyclohexane, 
which is used principally as a nylon intermediate, and 18 percent, for, 
synthetic phenol, used principally for phenolic resins, epoxy resins, 
nylon 6, and polycarbonates. 

imilar use data for toluene were not available, but large quantities 
were dealkylated to benzene which, currently, is in greater demand. 
Large quantities of toluene are used also as an additive to increase the 
octane rating of aviation and motor gasoline. This use has declined 
somewhat in importance, however, because of the increased number 
of compact cars in use, and the replacement of propeller-type air- 
planes by jets. Other uses for toluene are chemicals, plastics, explo- 
sives, paints, varnishes, lacquers, and solvent. 

The average values of virtually all light-oil derivatives sold by 
producers in 1964 were slightly lower than in 1963. Spot prices, 
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Lob plant, of the principal products, as pu by the trade 
ES remained at the same level throug ut the year, however, 
with benzene and toluene selling at $0. 25 and $0.21, respectively, 
per gallon, while the price of xylene ranged from $0.25 to $0.26 per 
gallon. 


TABLE 55.—Light-oil derivatives produced at oven-coke plants in the United 
States and sold in 1964, by State 


(Gallons) 
Benzene (all grades except Motor) Toluene (all grades) 
Yield Sold Yield Sold 
State Bon o ome from 
Produced | crude Produced| crude 
light oil light oil 
refined | Quantity | Value refined |Quantity| Value 
(percent) (percent) 
rise Br 9, 021, 421 61.3| 9, 417, 35082, 000, 480| 1, 787, 580 12. 1| 1,637,848| $282,776 
California, Colo- 
rado, Utah...... 6, 455, 466 60.1| 6,843,499| 1, 204, 542| 1, 023, 309 9. 5| 1,047, 515 185, 487 
Illinois and Mich- 
= — rr E 9, 401, 227 67.7| 9,510,232) 2, 106, 657| 1, 600, 013 11. 5| 1, 536, 609 293, 655 
Indiana 12, 473, 893 60. 4| 13, 409, 037| 2, 782, 187 2, 355, 038 11.4 2,468,296) 449, 732 
Maryland and 
New York.......| 20,424, 928 65. 7| 20,687,679| 4. 318, 850 3, 424, 204 11. 0| 3, 423, 701 657, 408 
| «Saal 14, 339, 830 66. 6| 14, 021, 139| 2. 741. 092 3, 291, 697 15.3| 3, 145, 109 592, 613 
Pennsylvania 40, 726, 815 58. 01 39, 009, 427 8, 899, 085 10, 633, 972 15.2 10, 942. 713| 2, 025,759 
Tennessee, 'Texas, 
West Virginia...| 6,100,624 64.9| 6,171,838) 1, 209, 860| 1, 404, 696 14. 9| 1, 327, 981 241,470 
Total 1964 . . .|118, 944, 204 61. 9/119, 070, 201|25, 262, 753125, 520, 509 13. 3/25, 529, 772| 4, 728, 900 
At merchant | 
BN... ol. 5, 689, 942 59.7| 5,548,615| 1,137, 357| 1, 348, 446 14. 2| 1, 332, 864 259, 305 
b: furnace plants.. 113, 254, 262 62. 0/1113, 521, 586/24, 125, 396124, 172, 063 13. 2/24, 196, 908| 4, 469, 595 
Total 1963. . .|112, 427, 410 WS 200, et We 192, 014/25, 794, 419 13. 9/24, 825, vus 4, 849, 243 
X ylene (all grades) Solvent naphtha (crude and refined) 
Yield Sold Yield Sold 
from = — Rial from 
Produced | crude Produced| crude 
light oil light oil 
refined | Quantity | Value refined Quantity] Value 
(percent) (percent) 
Alabama 465, 027 8.2 459, 696| $112, 549 95, 653 0.6 104, 001 $22, 190 
California, Colo- 
rado, Utah...... 355, 629 3.3 367, 707 83, 082 325, 704 3.0 341, 821 15, 444 
Illinois and Mich- 
232 235, 900 1.7 223, 050 49, 366 (1) (1) (1) (1) 
1 388, 296 1.9 327, 249 68, 500 506, 086 1.5 238, 599 63, 697 
Maryland and 
New York...... 842, 279 2.7| 928. 981] 215,015| (2) (2) (2) (2) 
| SS m sas 809, 137 3.8 790, 001 186, 896 645, 247 3.0 618, 321 113, 542 
Pennsylvania 2 3, 603, 258 5. 1 3,088,402 818, 740 2, 911, 209 2. 6| 2, 889, 044 563, 710 
Tennessee, Texas, 
West Virginia... 419, 872 4.5 352, 264 81, 769 (2) (2) (2) (2) 
Total 1964.7, 119, 398 3. 7 7, 135, 350 1, 616, 517| 4, 483, 899 2. 3 4,192,686) 838, 583 
At merchant 
| O 332, 049 3.5 342, 202 5 34, 928 4 42, 549 8, 896 
At furnace plants.. 6, 787, 349 3.7| 6, 793, 148 1, 532, 572| 4,448,971 2.4| 4,150, 137 829, 687 
1963...| 6,888, 320 3.7| 7,123,527| 1, 693, 892| 3, 560, 953 1.9| 3, 359, 390| 712,974 


! Included with Indiana. 
JIneluded with Pennsylvania. 
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TABLE 56.—Estimated consumption of commercial benzene (excluding Motor 
grade) in the United States, by use! 


(Thousand gallons) 
Use 1957-59 1961 1962 1963 1904 
(average) 

e 160,000 | 210,000 | 224,000 | 2 232,000 | 270,00 
Phenol (synthetic) 74,000 | 100,000 | 106,000 | 8 121,000 | 143,00 
Dodecylbenzene g—ꝛů 36, 000 37, 000 40,000 | 237, 000 37,00 
GFelcheranee‚ee‚e 30, 000 55, 000 65,000 | 2 120,000 | 162,000 
1111111 MEN IMEEM LS 14,000 | 16, 000 17,000 19000 | 21,000 
E VE 14,000 | 16,000 | 16,000 | 17,000 11,00 
Dichlorobenzene and monochlorobenzene............ 11, 000] 15,000 16,000 | 219,000 | 20,00 
Malelc anhydride... eee oe deis 9,000 14, 000 15,000| 3 C 20, 000 
enzene hexachloride................................ 3, 000 2, 000 1,000; (©) |. 
e . 4, 500 6, 000 5, 000 5, 000 5, 000 
Nitrobenzene ce e e e e ee 2, 000 2, 000 2, 000 2, 000 2, 000 
Miscellaneous 21, 500 9, 000 17, 000 20, 000 20, 000 
| eee ß e otea: 7,000 | 46,000 | 41,000 000 | 8500 
AA A oso 386,000 | 527,000 | 565,000 |2671,000 | 802,000 


1 Coal-Chemicals Committee, American Coke and Coal-Chemicals Institute, Washington, D.C. 
2 Revised figure. 
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GENERAL SUMMARY 


RODUCTION of both fuel briquets and packaged fuel continued 
P to decline in 1964, and output of each fuel was roughly one-third 
less than in 1963. This decline continued the steady downward 
trend in production that began shortly after World War II when 
ois gas and fuel oil began replacing solid fuels for residential 
eating. 

Ten briquet plants with a total maximum productive capacity of 
2.1 million tons produced 359,000 tons of fuel briquets. Nine 
packaged-fuel plants with a combined maximum annual productive 
capacity of 78,000 tons produced 9,300 tons of packaged fuel. 
plants in both industries operated at reduced rates throughout the 
year. 

Most briquets were produced in Wisconsin, and most packaged fuel 
was produced in Michigan. Briquets were produced also in Michigan, 
Missouri, North Dakota, and West Virginia. In addition to Michi- 
gan, Illinois, Indiana, Minnesota, Ohio, and Virginia produced 
packaged fuels. 

Exports of K ke increased 44 percent over that in 1963, but 
were 69 percent below the average quantity exported in 1957-59. 
Imports were over 2.5 times larger than in 1963, but about 28 times 
greater than the bris ie quantity imported in 1957-59. 

The total value of shipments, f.o.b. plant, of both fuels was $6.2 
million—$5.9 million for briquets and $241,000 for packaged fuel. 
Briquets were sold at an average plant value of $16.47 per ton; 
packaged fuel was sold at an average plant value of $24.26 per ton. 


! Bupervisory mineral specialist. 
271 


272 MINERALS YEARBOOK, 1964 


TABLE 1.—Salient fuel-briquet and packaged-fuel statistics 


1957-59 1961 1962 1963 1964 
(average) 
Fuel briquets: 
United States: 
Production short tons..| 1,002, 054 572, 264 570, 023 551, 207 359, 232 
Shipments 1................. do.... 999, 444 567, 719 569. 913 551, 459 360, 01$ 
Value of shipments................ $13, 471. 7 $7, 956, 102 | $8, 597,021 | $8,207,989 | $5, 928, 475 
Average per ton, Lob plant $13. 48 $14.01 $15. 08 $14. 8$ $16. 47 
Im ports short tons 7, 338 8, 4. 620 11,58 
IIC! I RR do.... 58, 294 12, 731 18, 596 12, 350 17, 857 
Consumption, apparent 2. do 941. 556 562, 386 559, 713 543, 699 353, 751 
World production do....|117, 000, 000 1124, 600, 000 |131, 000, 000 |133, 900, 000 | 129, 900, 000 
Packaged fuel: 
United States: 
Production do 38. 923 19, 180 17, 439 14, 215 9,322 
Shipments.................. do- 38. 432 19, 005 17, 259 14, 555 9, 955 
Value of shipments................ $868, 112 $441. 497 $39, 065 $340, 021 $241, 462 
A verage per ton, f.o.b. plant..... $22. 59 $23. 23 $22. 83 $23. 36 $24. 26 


1 Includes briquets used by producers. 
3 Shipments plus imports minus exports. Import and export data do not include briquets made from 
petroleum Drodticis. 


SCOPE OF REPORT 


This report covers the fuel-briquet and packaged-fuel industries 
for the calendar year 1964. Similar reports on the fuel-briquet 
industry have been published each year since 1907, except in 1910 
when no data were collected. A report on the packaged-fuel industry 
has been published annually since 1935. 

The data presented include only processed fuels made from coals, 
petroleum coke, and lignite char. Specifically excluded were briquets 
made from wood and nutshell charcoal, as these materials are forest 

roducts, outside the scope of the Bureau's commodity programs. 
xcept where noted, all data were compiled from reports submitted 
voluntarily by producers. 

The two industries are similar in that both produce a high-quality 
solid fuel by compacting screenings or other fines. The products 
differ, however, in physical properti and manner of use. ereas 
briquets usually are pillow-shaped pieces, 2 to 4 inches long, packaged 
fuel is produced as 3- or 4-inch cubes, six or eight of which are wrapped 
together in heavy paper to form a package weighing from 10 to 15 
pounds. Briquets, generally made with a water-insoluble binder, 
are handled as other bulk solid fuels and used chiefly for cooking and 
residential heating. Packaged fuel, which must be stored indoors to 

revent deterioration, is a peany fuel, used principally for space 

eating to n other fuels in the months EE e and follow- 
ing the regular heating season. Paquet plants are relatively 1 
and usually are located at mines or coal unloading docks. Most pack- 
aged-fuel plants are small and operate in conjunction with coalyards. 

Data on production and shipments of fuel briquets are shown by 
geographic regions, arbitrarily established, to avoid revealing indi- 
vidual plant data in States with less than three producers. The 
States in each region are: Eastern—West Virginia; Central—Michigan 
and Wisconsin; Western—Missouri and North Dakota. 

The term “capacity” in this report refers to the total maximum 
quantity of fuel that each industry could produce if all active plants, 
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MILLION SHORT TONS 


Pockoged fuel 


1945 1950 1955 1960 1965 
Frans 1.—Production of fuel SE ar packaged fuel in the United States, 


working their regular number of shifts each day but allowing for un- 
avoidable shutdowns, operated at their maximum rate for a year. 
The quantities shown include only plants that reported production 
for 1964. These plants, however, accounted for virtually the entire 
capacity of both industries, as only two small packaged-fuel plants 
were reported idle during 1964. 

The terms “consumption” and “distribution” are used synony- 
mously, as it was assumed that, except for the briquets exported, the 

ls were consumed in the States where shipped by producers. 

No information was collected on stocks, as briquets and packaged 
fuel usually are sold as produced. 


FUEL BRIQUETS 
CAPACITY 


. Ten briquet plants with a total maximum annual productive capac- 
ity of 2.1 million tons were active in 1964. One small plant that 
operated in 1963 was abandoned, and the capacity of the industry 
decreased 8 percent. 

Individual plant capacities varied from less than 100,000 tons to 
more than 500,000 tons; only three plants had capacities in excess of 
200,000 tons. During the past decade, the number of operating plants 
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TABLE 2.—Annual capacity and production of fuel-briquet plants in the 
United States 


964: 
Plants with capacity ot— 
Less than 25,000 t ssf...;xé⁵·ö a A l a a E AAA 8 
25,000 to less than 100,000 tons 


100,000 to less than 200,000 tons................... 23.6 
200, 000 to less than 400,000 tons 4 ᷓæ4ꝗ A 
400,000 or more tons 13.8 
Nd EEN 16.8 
ILL 
Plants with production of— 

rn. A AA des 

5,000 to less than 10,000 tons 
10,000 to less than 25,000 tons 15.6 
25, 000 to less than 100,000 tons 17.0 

100,000 or more Long... ee lll lle ll... 
Total ˙»⅛lalrrrrrrrr wmw r...... e le M UE 16.8 


! Combined with 100.000 to less than 200,000 tons” to avoid disclosing individual company data. 
2 Combined with ‘10.000 to less than 25.090 tons" to avoid disclosing individual company data. 
3 Combined with 25, 000 to less than 100,000 tons” to avold disclosing individual company data. 


has declined steadily, and the current capacity of the industry is, 
roughly, one-half as large as it was in 1955. 
plants operated at reduced rates during the year, and the in- 
dustry produced at only 16.8 percent of its capacity. 
Data on capacity and operating rates are shown in table 2. 


PRODUCTION 


Demand for briquets continued to decline in 1964, and output for 
the year was about one-third less than in 1963. The current decrease 
continued the trend that began in 1948 when fuel oil and natural gas 
moved into fuel markets in the Midwest and North Central States 
formerly supplied by solid fuels. The year's production of 359,000 
tons was about one-third as large as the amount produced annually 
in the base years, 1957-59, and only about one-tenth as large as 
output in 1947, the year of peak production. 

Ten plants in five States reported production. Wisconsin, with 
five plants, was the largest producer. West Virginia, with one plant, 
ranked second in output. Together, these States accounted for nearly 
three-fourths of the total production. Other producing States, in 
order of output, were Michigan, Missouri, and North Dakota. 

Demand for briquets is seasonal, and most plants operated at 
reduced rates during the summer months. Monthly production 
ranged from 64,000 tons in January to less than 11,000 tons in July. 

The quantity of briquets produced and shipped, and the value of 
shipments are shown in tables 3 and 4. 
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TABLE 3.—Production and shipments of fuel briquets in the United States, 
by region 


Shipments ! 


Active | Production 
Region plants | (short tons) Value 
Short tons 
Total Average 
1963: 
Eastern States 1 (2) (2) (2) 
Central States 7 293, 610 $4, 627, 934 $15. 95 
Western States 3 257, 597 3, 580, 055 13. 70 
AA ee cee’ 11 551, 207 8, 207, 989 14. 88 
1964: 
Eastern States 1 (2) Q) (3 ; 
Central States 6 210, 833 3, 434, 737 16. 08 
Western States 3 148, 399 2, 493, 135 17. 04 
eke pom suu de 8 359, 232 5, 928, 475 16. 47 


1 Includes small amount used by producers in 1964. 
Included with “Western States” to avoid disclosing individual company data. 


TABLE 4.—Production of fuel briquets in the United States in 1964, by month 


Month Short tons Month Short tons Month Short tons 
January 64. 119 May 14, 017 [ September 88, 368 
February.......... 25, 067 || June 15, 124 || October 53, 810 
March. ............ 12, 759 || July..........-..-- 10,630 || November 37, 924 

CTC 16,243 || August 11, 143 || December......... 60, 028 


RAW MATERIALS 


Fuels.—Briquets were manufactured from seven different fuels, 
but 60 percent of the total fuel used was low-volatile bituminous 
coal. Other fuels in order of the quantitites consumed were petroleum 
coke, lignite char, high-volatile bituminous coal, Pennsylvania 
anthracite, semianthracite, and other anthracite. 

Five of the 10 active plants used more than one type of fuel. In 
most instances, these plants combined the fuels to produce & com- 
posite briquet. 

Nine percent of the fuels consumed originated from screenings in 
coalyards; the remainder was supplied chiefly by mines and un- 
loading docks. 

The average value per ton of all raw fuels consumed was $8.51, 
& 5-percent increase over the average value in 1963. "The total value 
of all fuels used for briquets was $2.9 million. 

Binders.—A total of 26,000 tons of binding materials was used for 
manufacturing fuel briquets. Included in this quantity was 8 small 
quanto of spray oil used at two plants for dustproofing. Nine of 
the active plants used petroleum asphalt exclusively for binder. 
Asphalt was preferred because it has good cohesive properties, is 
relatively low 1n cost, has a low ash content, and is insoluble in water, 
thereby making the briquets weatherproof. One plant that manu- 
factured barbecue briquets from lignite char used starch for a binder 
because asphalt is unsuitable for this type of briquets. 
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Excluding water, binders constituted 7 percent of the total raw 
materials. The quantities consumed at individual plants, however, 
ranged up to 10 percent of the total raw materials. 

Binders consumed, including spray oil, averaged $31.26 per ton, 
and their total value was $820,000. This was about one-fifth the 
value of total raw materials. 

The quantities and values of raw materials used in 1964 are shown 
in tables 5 and 6. 


TABLE 5.—Raw fuels used in making fuel briquets in the United States in 1964 


Number 


Type of plants 


Anthracite: 
Benngeleania o c LL cllc lll lll lll lll. 
Other than Pennsylvania 
Bemlanthbracité...-.. i caua uen Qaa done oRL See 
Biturninous coal: 
Low- volatilllllakaka cw 
Hieb-eolsatile .................-.- 
Petroleum cke 


me — — op e wm op e a e :m— D ! ꝛœ 544 


! Included with “ Undistributed”’ to avoid disclosing individual company data. 
! Some plants used more than one type of raw fuei; hence, the number of piants exceeds the total shown. 


TABLE 6.—Quantity and value of raw materials used in making fuel briquets in 
the United States in 1964, by region 


Fuels: 


(1) 
Central Ste ð 219, 929 
een ðitßdß nt 148, 815 


Gr; e 368, 744 


1 Included with Western States” to avoid disclosing individual company data. 
3 Includes small amount of spray oil used by two plants for dustproofing briquets. 
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SHIPMENTS 


Briquets were distributed in 41 States and the District of Columbia 
in 1964, but the quantities received by individual States varied greatly. 
Michigan, the largest consumer, received 71,000 tons of briquets, one- 
fifth the total distributed. Wyoming, the smallest consumer, received 
only five tons. 

The major briquet markets are in eight Central and North Central 
States—Indiana, Michigan, Minnesota, Missouri, North Dakota, 
Ohio, South Dakota, and Wisconsin. These States received three- 
fourths of all briquets distributed. Michigan, Wisconsin, and Minne- 
sota, the principal consumers, received about one-half of the briquet 
shipments. 

Approximately three-fourths of the plant shipments were by rail. 
The mode of transportation varied, De E with the producin 
region. "Virtually all briquets produced in West Virginia were shipp 
by rail, because most markets were too distant for practical delivery 
by truck. The bulk of the shipments in the Central States were by 
rail also, except for a few States that retained most of their output and 
delivered principally by truck. 

Except for barbecue briquets and a small quantity of the conven- 
tional heating and cooking briquets that were sold in bags, briquets 
were shipped as bulk fuel. Shipments by State of origin were not 
shown because of the small number of producing companies. 

The destinations of briquets used and sold by producers and method 
of shipment in 1964 are how in tables 7 and 8. 


TABLE 7.—Destination of fuel briquets used and sold by producers! 


(Short tons) 
Destination 1963 1964 | | Destination | 1963 1964 

Arizona... occ Uo 185 170 [New York.................... 1, 941 1. 815 
E Geseent 3,515 8,560 || North Carolina. 17, 726 14, 923 
Colorado 374 350 |! North Dakota................ 19, 535 7, 006 
Coimecticu—— 196 180 e lu uui 29, 343 19, 363 
District of Columbia 113 2 | Oklahoma... I Pwꝛ l.. 38 40 
Fr a p Set V 52 || Oregon SESCH l 361 340 
I!! 868 60 60 || Pennsylvania | 512 414 
[IG YO e. de ec eae sya 14 10 || Rhode Island 15 10 
MA 15, 880 10,018 || South Carolina 576 349 
A E EE 38, ^99 24,472 || South Dakota , 20, 5312 16, 553 
LOWS PN M DP 13, 833 9, 230 || Tennessee i 556 494 
LE 1,011 940 eas eege ée 558 520 
Kentucky... 2, 644 1, 972 tales ͥͤĩ˙ꝛ⅛]?äjʃ A E e 356 330 
zZ 873 803 [Virginia. 27. 172 23, 123 
Massachusetts. 518 390 [Washington 1. 530 1, 436 
Michigan... c c ..... 94.315 71,113 || West Virginia. 302 105 
Minnesota 59, 218 47,912 || Wisconsin 88, 798 57, 630 
„ pP 24, 755 18,709 || Wyoming.....---0------------ 3 5 
Montana.. 101 90 ————— ——— 
Nebraska. 1, 956 1. 973 Paota ⁵ĩð n ua 470, 528 348. 615 
Nevada 20 20 || Exported..................... 80,931 | 11. 400 
New Hampshire.............. 52 53 „WF 
New err eere senec 2, 060 1,930 | Grand total............. | 551,459 | 360,015 
New Mexico 102 00 


| | 
! Based upon reports from producers showing destination of briquets used and sold. 
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TABLE 8.—Shipments of fuel briquets in the United States, by method of 


transportation ! 
(Short tons) 
1963 1964 
Origin 
Rail Truck | Total 
Eastern States (3) (3) (3) 
Central States 187,979 | 102,087 | 290,066 
Western States 234,707 | 26,596 | 261,393 
M/. ĩðͤ 422,776 | 128,683 | 551,450 | 261,378 | 98,637 


1 Includes shipments destined for export as reported by producers directly to the Bureau of Mines. 
2 Included with “Western States” to avoid disclosing individual company data. 


VALUE AND PRICE 


The average value per ton, f.o.b. plant, of all briquets distributed 
in 1964 was $16.47, an increase of 11 percent over the preceding year. 
The total value of shipments decreased 28 percent, however, because 
of the substantial decline in the quantity of briquets shipped. 

Plant prices varied according to the area of pro E Briquets 
ed in the Eastern region had a relatively low value because 
they were produced at the mine; oe produced in the Central 
and: Western regions generally had higher values because most were 

roduced from fuels that originated in other areas. Briquets pro- 
duced in the East, however, were shipped to more distant markets, 
&nd transportation costs were reflected in the price of the briquet 
rather than in the raw fuel. In general, briquets that were produced 
and sold in the Central and Western States were competitively priced 
at the retail level with briquets that were produced in the East and 
shipped to more distant markets. l 

The values of briquets shipped in 1964, f. o. b. plant, are shown in 
table 3. Because of the relatively small quantity of briquets dis- 
tributed, wholesale and retail prices of briquets are not quoted by the 
coal trade journals and are generally unavailable. 


FOREIGN TRADE 


Foreign trade was small; only 12,000 tons of briquets was imported 
and 18,000 tons exported, according to data compiled from records 
of the Bureau of the Census, U.S. Department of Commerce. 

Imports in 1964 increased about 2% times over 1963, but were 
about 28 times larger than the average quantity imported annually 
in 1957-59. All were imported from Canada, with about one-half 
entering the United States through the Dakota customs district and 
the other one-half through the Montana-Idaho customs district. 

Exports increased 44 percent over the previous year but were 69 
percent below the average quantity exported in 1957—59. Canada 
was the principal export market, receiving 89 percent of the total ex- 
port shipments. Small quantities were shipped to 14 other countries. 

The average value per ton of imported briquets was $15.68, and the 
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total value of imports was $182,000. Briquets exported averayed 
$11.77 per ton, ind the total value of exports was $210,000. 

Import and export data are shown in tables 9 and 10. The data 
on s 55 by producers differ from those compiled from 
records of the Bureau of the Census because shipments made by export 
firms are not included in the producer reports. 


TABLE 9.— Fuel briquets (coal and coke) imported for consumption in the United 
States, by country and customs district 


1964 
Country and customs district 
Short Value Short Value 
tons tons 
Canada: 
Buflalo._................. ........ eee 140 $7,000 O |... .. . . Se 
DARDOS 1, 289 18, 957 5, 867 $89, 607 
Duluth and Superior 135] 6. 78888 U—U˙U U—é— l ---. -.-.. | .---...... 
ff cee ss 127 6-879 ri VEH 
Mien 36 DOST occ Sen A 
Montana and Idaho 3, 028 47, 300 5, 726 92, 186 
Washington: 2 icio races rcecacse e|... 4:402]. or |... pero ea nena 
Totals oc yzo ist 4, 620 81, 823 11, 593 181, 793 
Ja S 
II ] Ü” ͤ Ge, , AA A leaeeocgses 
San ane! f é jð ᷣ ( . ...... 
07 AE i; ae! , · Ot asellus 2. 2 EE 
United Kingdom: Los Angeles...........| Of] 597 
Grand total—:- . l.l... 4, 620 81, 823 11, 593 181, 793 


Source: Bureau of the Census. 


TABLE 10.—Fuel briquets (coal and coke) exported from the United States, by 
country of destination and customs district 


1962 1064 
Short Value Short Short Value 
tons tons tons 
Country or area: 
North America: 
Bahamas. . .............-. AAA l... . . ...-.- $206 |......... |... . .. aw 
E J. S S... I/ m. S |s: SO. WEEN 
British Hondas [lll , .. AA dense E 
ele TEEN 125, 257 15,911 $182, 992 
Costa Ria 85 AA TE A EE 
Dominican Republic , 12, 849 344 4, 898 
E A AA IA A A IAS 79 1,120 
,. A A A Ee 22 302 
e A A A ASA ðò ,,, 2.2 AMA 
Leeward and Windward Islands.. 29 erste EE vets. 8 
eee, R a S 3, 939 341 4, 844 
Total... ... . .. . J... .. .... ........ 17, 890 223, 191 10, 207 142, 451 16, 697 194, 156 
South America: 

BAG T L c 22:22 E | veda O AA 268 3, 818 
l EE MEA. EE ERE CTT 250 3, 388 
Senn 8 608 ST EI EE, WEE 
ERA E 8 69 976 74 970 
BONN AM chu e a e 61 RIT REPRE A AS: EET 
Venezuela...............-..-....- 44 676 179 2,541 138 1, 920 
Total... . .. .. aan eR ae 105 1, 508 856 12, 111 730 10, 096 


— M | —— a —jü— . — M — | “mus a s 


See footnote at end of table. 
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TABLE 10.—Fuel briquets (coal and coke) exported from the United States, by 
country of destination and customs district —Continued 


1962 
Short Value 
tons 
Country or area - Cont inued 
Europe: 
Germany, Wees l... SERES 
7 J ͤ 8 123 81, 841 
ñited inn doo... 
/// 123 1. 841 
Asla: 
F“ rect rp o, ĩ A 
F/ A ⁰⁰y d TE 
/ ⁰˙rmà]m.. ß ß d lass 
Nansei and Nan po Islands 403 5, 690 
¡Qi AAA T A E EE 
Saudi Arabia..................... 20 300 
TOU EN 423 5, 990 
Africa: Western Equatorial Africa, 
OA ³A22A 8 55 426 
Oceania: 
Kü; AA [S sO. ARA 
New TT NEE, AI EE E, EE 
d YOT EE EE, WEE 
Grand total..................... 18,506 | 232.956 
Customs district: 
ITO coc td Aa 1, 433 19, 366 
A A ß aE 3, 641 25, 490 
Dakotu doe las 3, 622 51, 676 
Duluth and Superior 2, 804 43, 947 
Bl 880 EE PA DE 
AO A ĩ 8 35 464 
Lë d EE A AA IA 
TEE 169 2, 563 
Lös Angeles ³o¹¹ m ld EE 
Maryland. C l o L ð 61 832 
Mense SSL OS 4, 758 62, 203 
Mobilon Eco. suite 538 5, 670 
New Orleans........................- 103 920 
S oo K 590 8, 507 
)))) ⁰˙·1w] 0m y A 
Philadelphia. 65 919 
A A T0 55 426 
St. (LAWrenc@s 2 a a es 606 8, 066 
Sr ĩ⅛»wm tala 17 260 
ii ³ðAA o A 45 873 
Washington 54 714 
Totál A eÉ 18, 596 | 232, 956 
1 Adjusted by Bureau of Mines to none. 
Source: Bureau of the Census. 
TECHNOLOGY 


A new process for producing smokeless briquets without binder by 
rapidly heating weakly coking or noncoking coals to 350°—500° C and 
then briquetting the char while still hot is described in British Patent 
Specification 964799.? 

The Andre Dumont and Zolder Collieries in Belgium have developed 
a process for manufacturing briquets from high-volatile bituminous 
coal which are rendered smokeless by an appropriate thermic treat- 


3 British Coal Utilization Research Association. Monthly Bull., v. 28, No. 11, October-November, 1984, 
pt. 2, p. 445. 
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ment. One plant, with an annual capacity of 200,000 tons of smoke- 
less briquets having all the characteristics of an anthracite fuel, will 
be in operation by September 1965. 

British Patent Specification 947972 describes a method for preparing 
coal agglomerates resembling artificial anthracite. In the process, 
briquets are compacted from a paste consisting of fine coal particles 
coal-tar pitch, sulfur, anthracene oil, and water. The paste is hea 
to 90-100 C, pressed to form agglomerates, and then steadily heated 
in the absence of oxidizing agents to 700° C for a period of time varying 
from 1 hour 35 minutes for anthracite, to 5 hours 45 minutes for high- 
volatile bituminous coal.* 

Recent studies conducted by the Bureau of Mines on an experi- 
mental blast furnace indicate that anthracite briquets can be used 
successfully to replace coke as metallurgical fuel for blast furnaces. 
Although tuyere 5 were somewhat higher and more erratic, 
and higher hot-blast temperatures were required to maintain the 
quality of the metal, fuel and production rates, and slag volumes, 
were comparable to those obtained for all-coke operations. The 
briquets used exhibited excellent mechanical strength and descended 
through the shaft of the blast furnace with little breakage or reduction 
in size. 

Extensive pilot-plant tests conducted by the Dravo Corp. have 
demonstrated that coal fines of widely varying size and moisture 
content can be pelletized for re-use as shipping coal or as feed for 
producing me ical coke in shaft furnaces, traveling grates, or 
circular furnaces. The tests revealed that, for most coal fines, the 
use of binders improved the strength of the pellets and assisted in the 
RE process. The most satisfactory binder was found to be 

entonite combined with a liquid lignosulphate.* 


PACKAGED FUEL 
CAPACITY 


Productive capacity of this industry decreased about one-third in 
1964 as operating plants declined from 13 to 9. Virtually all packaged- 
fuel plants are small. Eight had annual capacities of less than 15,000 
tons, and only one had the capability of producing more than 25,000 
to 


ns. 
As with briquet plants, all plants operated at reduced rates during 
the year, and the industry produced at only 11.9 percent of capacity. 


PRODUCTION 


Although three small plants that were idle in 1963 reported produc 
tion for 1964, seven other plants were idle or abandoned during the 
year, and output of the 3 decreased about one-third. Of the 
plants active in both years, only one small plant reported an increase 


8 Deflandre, H. Smokeless pignen from High-Volatile Bituminous Coal. Ann. Min. Belg., v. 6, June 
964, pp. : urrent Titles, (abs. 6561), v. 5, No. 10, October 1964. 
* British Coal Utilization Research Association. Monthly Bull., v. 28, No. 4, April-May 1904, pt. 1, p. 184. 
$ Eckard, J. W., R. E. McKeever, W. 8. Sanner, and P. L. Woolf. Anthracite Metallurgical Briquets as 
Blast-Furnace Fuel. BuMines Rept. of Inv. 6383, 1964, 16 pp.; Fuel Abs. and Current Titles, (abs. 510), 
v. 6, No. 1, January 1965, p. 113. 
* Edwards, J. A. Pelletizing Coal Fines. Coll. Guard., v. 207, No. 5344, September 19, 1963, pp. 369-370. 
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TABLE 11.—Annual capacity and production of packaged-fuel plants in the 
United States 


Plants with capacity of— 
Less than 5,000 tons 


1 Combined to avoid disclosing individual company data. 
3 Included with “Less than 1,000 tous” to avoid disclosing individual company data. 


of 55 in 1964. Seven of the active plants produced less than 
1,000 tons. 

Packaged fuel was produced in six States. Michigan had 70 percent 
of the total output, and Indiana and Ohio, virtually all of the 
remainder. | 

Production, which was seasonal, ranged from 7 tons in July to 1,705 
tons in January. Total output was slightly less than the combined 
total of fuels and binders because of breakage and other minor losses. 

The quantities of packaged fuel produced by States and months are 
shown in tables 12 and 13. 


RAW MATERIALS 


Fuels.—Most of the packaged fuel was manufactured from bitu- 
minous coals. One plant, however, used petroleum coke in addition 
to bituminous coal. 

Three wee used yard screenings exclusively, three used raw fuels 
purchased from other sources, and three used both types. Yard 
screenings accounted for only 9 percent of the total raw fuels because 
the larger plants used purchased coals, obtained chiefly from docks 
and other unloading points. 

The average value per ton of all raw fuels consumed was $9.48, an 
increase of 1 percent over the average value of fuels consumed in 1963. 

Binders.—All plants used starch for binder, with the exception of 
one small plant that used corn syrup. Excluding water, binders 
constituted 0.6 percent of the total raw materials. This was an 


average of 12.2 pounds of binder consumed for each ton of raw fuel 
processed. 
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TABLE 13.—Production and ups of packaged fuel in the United States, 
y State 


Shipments 


Active | Production 


Btate plants | (short tons) 
Short tons 
Average 
1963: 

Indiana sz; EE (!) 
PA e AAA $23. 98 
CTD A AN: ; 21. 99 
Other States 3...................... 116, 493 22. 64 
Total... 340, 021 23. 36 
1964: eeneg Man MEE IN EE CHINE 

lnülanB.l ............... ... ...... 1 (1) 
Michigan.......................... 179, 748 25. 23 

mn ß 1) (1) 
Other States LL LL s... 61, 714 21. 81 
rr 241, 462 24. 26 


1 Included with “Other States” to avoid disclosing individual company data. 
3 Illinois, Virginia, Wisconsin. 


TABLE 18.—Production of packaged fuel in the United States in 1964, by month 


Month Short tons Month Short tons | Month Short tons 
January 1, 705 [May 10 |! September 626 
February rtr a e x October. 222 1, 177 
Menn 1,354 || July. 7 November 913 

A NIHU 645 || August............ 518 | December 1, 238 


Binders consumed averaged 8118.53 per ton, and their total value 
was 86,756. This was about 7 percent of the total value of the raw 
fuels and binders consumed. 

Table 14 shows the quantities and values of raw materials con- 
sumed in 1964. 


SHIPMENTS 


Packaged fuel was sold principally in the areas of production, and 
all shipments were by T In some instances, packaged fuel was 
sold directly to consumers at the plant where it was manufactured. 
Sales were about 7 percent greater than production because two 
plants sold packaged fuel that was on hand from the previous year. 


VALUE AND PRICE 


The average value per ton, f.o.b. plant, of all packaged fuel dis- 
tributed in 1964 was $24.26, an increase of 4 percent over the average 
value in 1963. However, the total value of shipments declined 
nearly one-third because of the substantial decrease in the quantity 
of packaged fuel shipped. 

The average plant price of packaged fuel was $7.79 greater than 
the f.o.b. plant value of fuel briquets, but the values are not com- 
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TABLE 14.—Quantity and value of raw materials used in making packaged fuel in 
the United States in 1964, by State 


els: 
Ib se ³·¹.iq ³² mm dus ueste au u UE 
Other States do cia conri BUR REESE 


Michigan Kee 


Michigan..... A NOR RR 
Other de 


Grand total... u u ³ .. ð2-ꝛy las 


t Illinois, Indiana, Minnesota, Ohio, Virginia. 


parable because the products and methods in which they are marketed 
are different. Because most, briquets were sold in bulk for residential 
heating, their prices were largely competitive with other quality bulk 
solid fuels. so, briquets were sold principally through wholesale 
and retail channels, and the actual price to the consumer was sub- 
stantially greater than the f.o.b. plant value. Packaged fuel, however, 
is & specialty item, sold mostly in small quantities directly to the 
consumer by the producer; the f.o.b. plant l generally is equivalent 
to the retail price. The values of packaged fuel shipments in 1964 
are shown in table 12. 


WORLD REVIEW 


World production of fuel briquets and other briquetted fossil 
fuels was estimated at 130 million short tons in 1964, a 3- nt 
decrease below the production in 1963 but 11 percent more than the 
&verage amount produced annually in 1957—59. Most of the de- 
crease in 1964 was attributed to smaller outputs in Europe, chiefly 
in Belgium, France, and West Germany. 

Virtually all European countries m 9 briquets, and Europe's 
output was 91 percent of the world total. East Germany, the largest 
producer, manufactured 56 percent of Europe's output and 52 percent 
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of the world total. Virtually all briquets produced in East Germany 
were made from lignite. These briquets, which made up a substantial 

art of East Germany's total fuel requirement, were used extensively 
or residential and industrial heating; some briquets were carbonized 
for use in metallurgical applications. 

West Germany ranked second in output with 18 percent of the 
world total. About three-fourths of the West German production 
was manufactured from lignite; the remainder was from bituminous 
coal and anthracite. Briquets in West Germany were used prin- 
cipally as household fuel, but substantial quantities were used also 
as industrial fuel. West Germany exported nearly 10 percent of its 


output. 

Ranking third in world production, the U.S.S.R. had an estimated 
7 percent of the world briquet output. Data were not available on 
the quantities of different fuels briquetted in the U.S.S.R., but, in 
addition to briquets manufactured from bituminous coal and anthra- 
cite, large quantities also were produced from peat. As in other 
European countries, ae were used principally for domestic 
heating and as industrial fuel in the Soviet Union. 

France has fourth in world production with 6 percent of the total. 
French briquets, manufactured principally from bituminous coal, 
also were used chiefly as domestic and industrial fuel. France also 
imported more than 1 million tons of briquets, principally from Bel- 
gium, the Netherlands, and West Germany. 

Other European countries with substantial 5 were Belgium, 
Bulgaria, Hungary, the Netherlands, Poland, Spain, and the United 
Kingdom. produced more than 1 million tons, and their com- 
bined output was 8 percent of the world total. 

Seven percent of all briquets were produced in Asia, chiefly in 
Japan and the Republic of Korea. Both countries used large quan- 
titles of briquets for domestic heating and cooking. About one-half 
of Japan's output was produced from anthracite or an anthracite- 
coke mixture, and the remainder, known as pitch briquets, from 
bituminous coal. Anthracite briquets were used principally for 
domestic fuel, and pitch briquets were used for railway fuel. 

Australia ranked E in world output. Australia's production 
also was consumed chiefly for domestic fuel and as fuel for light 
industries. 

The United States, with 0.3 percent of the world production, ranked 
16th in output. 

Production, by countries, is shown in table 15. 
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TABLE 15.— World production of fuel briquets and packaged fuel, by country! 


(Thousand short tons) 
1904» 
North America: 
EE m. 6 
United States: 
get EEN 359 
Packaged fuel............................... 9 
. 433 
Europe: 
EBelgluiiz o. . A e 1,650 
E IA Seed A ⁵ 8 700 
Czechoslovakia: 
Bitumen A — 390]. 166 )-..-...--...|..........1........-.. 
BT A A A EEN « 880 
Denver o © 55 
Ee y as v Ee RUN LISTS s e 15 
FI ͥ ͥ Ar ͤ6òäuðʃ lue Tas 7,330 
Germany 
E Lignite ————————————————————————-- ° C. 000 
e YT and bituminous 5, 962 
FI EE 16, 927 
A a « 100 
IAA AA Ge e 1, 3*0 
Ireland 1: . ole » ⅛ mM m A 316 
Italy, Anthracite ~ «< «a a cL cL a ce esee * 16 
Net erlands: 
Anthracite and bituminous 1,498 
h BT T EE 
Poland: 
Bitumnoas s e 660 
Fill. 8 e 380 
Portugal, icc. asa ⁰ͥ⁰yd 4 
Runen“, incon e Aa demde eral 
Cl E ³⁰¹wůͥmꝛ ea LE 1, 145 
Swcden.....-............. aa a a a a o e 46 
USS A EE 9, 600 
United Kingdom ke 1, 489 
YUEOSIA TEE 6 3 18 «1 
rr 57 118,700 
Asia: 
Afghanistan.... < .... e renim W nha wx «2 
Indonesia EE 11 
lll e ee 4, 500 
Korea, Republic of. ......... n ee cl Lll... «3, 900 
Pakistan A A ION a i 2 
PUP S A ⁰⁰ym 8 62 
Viet-Nam, South escocia e . a e Aere 61 
. 8. 600 
Africa: 
o ß E'S — 450]. e°181........ A 
INLOFOCEO PREE ͤ ͤ y 20 
III )Uꝗ ĩ A 88 8 
TOG) EE 28 
Oceania: 
BT EE 2, 062 2, 002 2, 075 
New Zenland. 2-2-2 LL ll Lll e 17 17 1 e LA 
VK | EE EE 2, 079 2, 015 i 2, 091 
World total (estimate) ; 124, 600 | 131,000 3 129, 900 


e Estimated. » Preliminary. 

1 Includes briquets made from coal, lignite, and peat and revisions of data published previously. Dats 
do not add to totals shown owing to rounding. 

3 Year ended Mar. 31 of year following that stated. 
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GENERAL SUMMARY 


EAT PRODUCTION continued to increase in 1964, and output 
reached 648,708 short tons. This was a 12-percent increase over 
1963 production and the largest, output reported to date. 

There were 141 active commercial operations in 26 States. Michi 
was the leading producer, with 41 percent of the total production 
and about one fifth of the active plants. Indiana, Pennsylvania, 
California, Washington, and New York ranked next in output in 
the order named. These States and Michigan produced nearly three- 
fourths of the tota] peat in 1964. 

Fifty-six percent of the output was reed-sedge peat. The remaining 
5 was divided about equally between moss peat and humus. 

ourteen percent was sold as excavated, and the remainder was proc- 
essed by shredding or pulverizing, screening, and, in a few instances, 
thermal drying. 

Virtually alí peat was sold for agricultural and horticultural appli- 
cations. Of the total domestic peat distributed by producers, 96 per- 
cent was sold for general soil-improvement use. The remainder was 
sold principally for use in potting soils, for packing flowers and 
uius and in mixed fertilizers. No peat was reported sold for use 
as fuel. 

Forty-eight percent of the domestic peat was sold in bulk, and 
the balance was sold in packages. Peat was sold in bulk in all pro- 
ducing States except Maine; producers in 19 States sold peat in 
packages. 

The value of commercial sales by producers was $6.2 million. The 
average value per ton of all peat sold was $9.67. 

Imports increased 3 percent because of increased shipments from 
Canada. Imports from Europe declined. 

World production was estimated at 183 million short tons. 'The 
U.S.S.R. was the largest producer, with an estimated 96 percent of 
the total output. 


1 Mineral specialist, Division of Bituminous Coal. 
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Salient statistics are shown in table 1. Figure 1 shows data on 
production, imports, and available supply. 
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United States: 


Number of operations 113 141 
Production abort tons. 578, 530 648, 708 
Commercial sales..... 546, 621 639, 365 
ues of Sales $5, 422, 877 $6, 181, 341 
Average per ton $9. 92 $9. 67 
FSS. 8 261, 331 270, 419 
Avallable for con- 
sumption !.......... 0 807, 952 909, 784 
World production......... 000 


GOVERNMENT REGULATIONS 


There are no national] standards in the United States for differen- 
tiating among peats according to their various chemical and physical 
characteristics and suitability for different uses. The sale of get 
however, is governed by trade regulations, established by the Feder 
Trade Commission, to promote fair labeling and selling practices. 
In general, the regulations forbid unfair or deceptive practices in 


marketing, CN Pies ee and the use of deceptive trade or cor- 
porate names. They also state the requirements for labeling a product 
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” and the manner in which the terms “peat moss" and “moss 
peat may be used. According to the regulations, peat is any partially 
ecomposed plant matter that has accumulated under water or in 
a water-saturated environment. It is unlawful to designate a 
product “peat” unless 75 percent of the material, by dryweight, is 
composed of peat, as defined previously, and the remainder consists 
of normally associated soil materials. A product labeled “moss peat” 
must conform to this definition, and the peat must have been formed 
from sphagnum, hypnum, or other mosses. The use of the term “peat 
moss,” a misnomer generally applied to all types of peat, is subject 
to the requirements for “moss peat" except when the kind or kinds of 
peat of which the product is composed are conspicuously stated in 
Immediate conjunction with the term “peat moss.’ 

The trade practice rules also 5 discriminatory practices in 
pricing, grants for services or facilities, and advertising or promo- 
tional allowances. To further protect the public and assist consumers 
in 5 kinds of peat, the rules recommend chat pro- 
ducers ish such information as degree of acidity, ash content, 
moisture-holding capacity, and degree of decomposition of the peat. 
They also recommend that peat be sold on & dry-measure basis and 
that information be furnished on the principal uses for which the 
product is suitable. 

Government purchases of peat are subject to Federal specifications, 
developed by the Federal Supply Service, General Services Adminis- 
tration. The current specification, Q-P-166e, May 10, 1961, classifies 
and lists the requirements for four types of peat: (1) Sphagnum-moss 
pet; (2) other moss peats; (3) humus peat; and (4) reed-sedge peat. 
The Federal Supply Service also supplies information on sampling, 
5 and testing procedures and outlines the requirements for 
packaging and marking containers. 


SCOPE OF REPORT 


This chapter, except where noted, is based upon data submitted 
voluntarily by producers of peat in the United States. Similar re- 
ports on the peat industry have been published each year since 1934 
when the Bureau of Mines resumed the industry survey conducted 
from 1908 to 1926 by the U.S. Geological Survey. No data were 
collected or published by either agency between 1926 and 1934. 

Complete coverage of the industry was attempted, and all reported 
production was included. No estimates were made for nonreporti 
sas a which were assumed to have been idle or not commercia 
producers. Questionnaires were mailed to all companies that re- 
ported commercial production within the past 3 years and to com- 
panies that were reported as possible peat producers. Because of the 
nature of the y. this survey may have failed to reach all pro- 
ducers. However, all major and most of the smaller producers were 
canvassed, and the data include virtually all peat produced in the 
United States for commercial sale. 

The survey revealed that there were 141 active and 26 idle peat 
operations in 1964. Of the other plants canvassed, 15 were abandoned 
and 14 did not respond. Two plants produced peat in 1964 but had 
no commercia] sales. 
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Peat is classified in this report as moss peat, reed-sedge peat, and 
humus. The first two types are classified according to botanical 
origin; the last type is classified according to degree of decomposition. 
Moss peat is a type that has formed predominantly from sphagnum, 
hypnum, or other mosses, whereas reed-sedge peat has originated prin- 
cipally from reeds, sedges, and associated swamp plants. Plant re- 
mains in both the moss and reed-sedge types are identifiable, but 
reed-sedge peat usually is more decomposed. Humus includes all 
peat so decomposed that its biological identity cannot be determined. 
These classifications are less restrictive than those of the Federal 
specifications governing purchases of peat by the Federal Govern- 
ment, but the nature of the domestic peat industry makes it imprac- 
tical to make them more limiting, particularly for reporting purpose 

Unprepared peat had no processing other than air drying. Proc- 
essed peat was shredded, screened, and, in some instances, artificially 
dried. Cultivating refers to the operation of aerating peat before 
excavating it by turning over the surface layer of the deposit with a 
disk or spike harrow. 

Data were requested on production, sales, values, uses, location and 
size of deposits, and types of equipment used. Data shown on uses 
include peat produced in the United States only, because no informa- 
tion was available on the ultimate uses of imported peat. 

All values for domestic peat were based upon producers’ selling 
prices at the plant. In general, the prices did not include the cost of 
containers, but this cost may have been included by some producers. 
Values not reported by producers were estimated by using the values 
of similar types reported by other producers within the State. 

All quantities are shown in short tons of 2,000 pounds. 


RESERVES 


The known reserves of peat in the United States are estimated at 
approximately 14 billion air-dried short tons. These resources are 
widely distributed, and deposits occur in 34 States. Approximately 
nine-tenths of the total, however, are in four States—Florida, Michi- 
gan, Minnesota, and Wisconsin. 

Major peat deposits occur in two general geographic areas. The 
northern region (with about 80 percent of the total reserves) covers, 
roughly, the area north of the 41st parallel and east of the 97th merid- 
lan. lt includes all of the New England States, Illinois, Indians, 
lowa, Michigan, Minnesota, New Jersey, New York, Ohio, Penn- 
5 and Wisconsin. The Atlantic coast region, with most of 
the remaining reserves, includes all of Florida and the coastal areas 
of all States south of New Jersey that border the Atlantic Ocean. 

In the northern region, peat has accumulated chiefly in former lakes, 
marshes, and ponds, and the deposits are classified as the filled-basin 
type. They consist of partially decomposed peat, formed princi- 

ally from reeds, sedges, grasses, or other swamp plants, underlain 
y a layer of 5 peat that formed from algae and other 
simple plants when the basin was first established. In many areas 
these deposits are covered with a layer of *built-up" peat, formed 
pone y gom mosses and shrubs that grew on the surface of the 
eposit after the basin was filled to the level of the surrounding 
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countryside. In most areas this stratum of moss peat is quite thin. 
In others, however, where drainage was poor, many feet of moss peat 
have accumulated. In a few of the northern areas, particularly 
Maine, there are large deposits of built-up peat, formed from the 
accumulation of mosses and shrubs on flat or gently sloping surfaces. 

The Atlantic coast region is characterized by many salt- and fresh- 
water marshes and swamps, and peat deposits occur principally in 
valleys and lagoons that were formed by the gradual subsidence of 
the coastal plain. "This peat has formed principally from salt-marsh 
grasses and other salt-water plants; however, many deposits also have 
an underlayer of peat formed from fresh-water plants that were de- 
posited before the coast subsided. Deciduous and coniferous trees 
also have contributed to peat formation in many areas in this region. 

Approximately 75 percent of the total U.S. reserves are in three 
northern States—Minnesota, Wisconsin, and Michigan. Deposits 
occur in most areas of all three States; the bulk of the peat, however, 
is found north of the 45th parallel. 'This region is characterized by 
relatively low temperatures and high humidity which are conducive 
to peat formation. 

innesota’s reserves, estimated at 6.8 billion tons, are the largest 
in the United States. Peat deposits are in virtually all areas of Min- 
nesota, but more than three-fourths of the total reserves are in four 
northern counties. 

Wisconsin has about 1 million acres of peatlands, and reserves are 
estimated at 2.5 billion tons. As in Minnesota, these reserves are 
scattered widely, but the most extensive deposits are in the northern 
part of the State. 

Michigan’s reserves are estimated at 1 billion tons. Deposists are 
well distributed throughout the State, but the largest and most ex- 
tensive are in the north where some bogs exceed 25 square miles in area 
and are 2 to 20 feet deep. There are many smaller deposits in central 
and southern Michigan. 

Peat occurs in all New England States, but four-fifths of the New 
England reserves are in Maine. Maine's reserves are estimated at 100 
million tons, of which about one-half are in the coastal areas and near 
the lower courses of major streams. The remainder is in heavil 
forested areas in the northern and western parts of the State and is 
therefore relatively inaccessible. 

All States along the Atlantic coast have peat deposits, but about 75 
percent of the estimated 2.7 billion tons of the Atlantic coastal region 
is in Florida. Peat occurs in virtually all parts of Florida, which 
ranks third in total U.S. reserves. The Dismal Swamp in Virginia 
and North Carolina is the second largest peat area of the Atlantic 
coast region. 

There are small deposits of peat also in the coastal areas of Alabama, 
Louisiana, Mississippi, and Texas; on the west coast in California, 
Oregon, and Washington; and in Colorado, Idaho, and Montana. 
Less than 1 percent of the tota] U.S. reserves are in these States. 

Known original reserves of peat in the United States, as reported 
by the U.S. Geological Survey in 1922, are shown in table 9. The 
reserves remain virtually intact because only 6.9 million tons, or less 
than 0.05 percent of the estimated total, has been extracted for com- 
mercial sale. 
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TABLE 2.—Known original reserves of peat in the United States, estimated on an 
air-dried basis, by region and State“ 


(Thousand short tons) 
Region and State Reserves Region and State Reserves 
Northern region: Atlantic coast reglon: 
Minnesota. ........................ 6, 835, 000 Virginia and North Carolina 700, 
Wisconsin —ꝛ 2, 500, 000 e aa n See 2, 000, 000 
Michigan 1, 000, 000 Other States 22 an a 2, 000 
77///»ͤ .. a EHE CS DREW ERE 22, 000 
Tinaig... - - < sio ios 10, 000 /f; 2, 702, 000 
Indiana A re se 13, 000 
r AA 50, 000 || Other regions: 
Pennsylvania. ....................- 1, 000 Gulf coast 222 . 2, 000 
New VOr /A 480, 000 , ... 72, 000 
New Jersey 10 000 Oregon and Washington.......... 1, 000 
New Hampshire 1, 000 rr 75, 000 
Vermont. 8, 000 
Massachusetts 12, 000 
Connecticut 2, O00 
e Island. ..................... 1, 000 
// T 11, 050, 000 Total all regions................. 13, 827, 000 


1 U.8. Geological Survey, Coal Resources of the United States (Progress Report): Circ. 293, Oct. 1, 1963, 


p. 38. 
3 Includes Delaware, Maryland, South Carolina, and Georgia. 
8 Excludes Florida. 


PRODUCTION 


Peat production reached 648,708 tons in 1964, a 19-percent increase 
over output in 1963 and 83 percent more peat than the average quantity 
produced annually in 1957-59. This increase can be attribu 
principally to an increased demand for domestic peat as total peat con- 
sumption increased in 1964 and imports supplied a smaller percentage 
of the total. 

There were 141 active operations, 28 more than the number that re- 

rted production in 1963. Michigan, with 29, had the largest number, 

ollowed by Washington with 15 Colorado with 14, and lvania 
with 10 operations. These four States had nearly one-half of the total 
number of operations. 

Most peat operations were small. Approximately three-fourths of 
the active plants had outputs of less than 5,000 tons. Only five plants 
produced more than 25,000 tons. These five plants, however, ac- 
counted for nearly one-third of the total output. 

Michigan, with 41 5 of the total output, was also the lar 

roducer. Indiana, ennsylvania, California, Washington, and New 

ork followed in output in the order named. . 

More than one-half of the production was reed-sedge peat, which 
was produced principally in Michigan. However, all produc 
States except Alaska, Georgia, Maine, and Wisconsin also produ 
this type. Fifty-five percent of the total peat was cultivated before 
it was extracted, and 86 percent was subjected to some form of 
processing before it was sold. 

Production methods varied, but virtually all peat was excavated 
with some type of machinery. Most of the equipment consisted of con- 
ventional excavating and earth-moving machines, including power 
shovels, clamshells, draglines, dredges, bulldozers, front-end loaders, 
and belt and bucket loaders. 'The most widely used machine was the 
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front-end loader; next in popularity was the bulldozer. Processing 
machinery included 8 variety of shredders, grinders, pulverizers, ham- 
mermills, sereens, and rotary dryers. 

Table 4 shows production, commercial sales, and the number of 
active plants in each State. 


TABLE 3.—Peat produced in the United States in 1964, by kind 


(Short tons) 
Processed 
Kind Total Unprepared 
t Shredded Shredded and 
kiln-dried 
JJ ³ĩðéꝗAA ðͤ 8 144, 899 11, 952 111, 958 20, 989 
Reed-sedge.......--..-.---.------------ 360, 700 21, 065 336, 548 3, 087 
HUNUS- AAA ¼( 8 143, 109 59, ; 3, 270 
N K: NEE 648, 708 92, 914 528, 448 27, 346 


TABLE 4.—Production and commercial sales of peat in the United States, by State 


Commercial sales 


Produc- 
Active tion 
State plants (short Value 
tons) Short tons 
Total Average 
1963: 
2 8 5 43, 873 39, 873 8450, 193 $11.29 
. 5 13, 774 13, 774 97, 724 7.09 
Connecticut, Maine, Massachusetts 5 4, 941 4, 441 58, 933 13. 27 

FATAL AIMAR 7 22, 143 21, 049 129, 380 6.15 
Georgia, Maryland, South Carolina 5 11, 642 10, 908 112, 640 10. 24 
Idaho, Montana, North Dakota 3 2. 070 L 320 24, 550 18. 60 
Illinois and Iowa. 2980935243454 25 a4 H 21, 732 21, 732 239, 939 11.04 
Ire 6 55, 745 7, 695 411, 848 8. 64 
rT E ass psg E 28 255, 859 251, 809 2, 412, 995 9.58 
4K 6 8, 373 8, 110 204, 373 36. 30 
E 3 23, 685 23, 685 211, 042 10. 18 
e 5 21, 358 21, 358 177, 664 8. 32 
. —— ikku ni 10 7, 110 6, 910 108, 876 15. 76 
e 7 44, 910 33, 952 338, 667 9. 97 
r 11 38, 648 37, 248 187, 549 5. 04 
e 3 2, 667 2, 667 136, 504 51. 18 

Zr 113 578, 530 546, 621 5. 422, 877 9. 92 
1964: 

l 1 2, 350 2, 350 18, 800 8. 00 
r 5 35, 391 35, 391 442, 941 12. 52 
a il eg 14 27, 931 27, 931 187, 864 6.73 
Connecticut, Massachusetts, 

Z 5 22, 431 22, 431 254, 334 11.34 
A Ad eee 7 19, 813 19, 813 102, 152 5.16 
Georgia, Maryland, South Carolina 5 16, 101 14, 624 151, 075 10. 33 
. 2 6. 900 8. 8. 89 
Illinois and Iowa. ......................- 7 36, 843 36, 843 420, 272 11.41 
Z 8 66, 548 66, 568 543, 046 8.16 
. 3 6, 300 6, 350 170, 750 26. 89 
. ua 29 268, 913 269, 074 2, 412, 274 8. 97 
M MEN A AAA cs acd ch 8 17, 552 19, 188 405, 333 21,12 
Montana, Nevada, North Dakota....... 3 309 309 11, 896 38. 50 
alta o 5 32, 574 32, 574 261, 366 8. 02 
e SST E EE 8 6, 636 363 , 608 12. 98 
e 10 43, 500 39, 500 397, 123 10. 05 
.. 3 303 286 4. 492 15. 71 
D 15 35, 017 35, 609 170, 497 4. 79 
— — ̃ 3 3, 296 3,261 136, 518 41.86 
. 141 648, 708 639,365 | 6,181,341 9. 67 


294 MINERALS YEARBOOK, 1964 


TABLE 5.—Relative size of peat operations in the United States 


Active plants 


Bize 
Number | Percent of | Short tons | Percent ol 
total total 


500 to less than 1,000 t ons H 
1,000 to less than 5,000 tons 22222 
5,000 to less than 15,000 tons 
15,000 to less than 25,000 tons ee 
25,000 or more tons. «< uͤ—ͤUp—— e K e 


1904: 

Less than 500 tons 
500 to less than 1,000 tons........................... 
1,000 to less than 5,000 tons........................- 
5,000 to less than 15,000 ton 
15,000 to less than 25,000 tons ::: 
25,000 or more tonS.....--.-.---.------.--------.--- 


CONSUMPTION AND USES 


Both imports and sales of domestic peat increased and more than 
100,000 additional tons of peat was consumed or was available for 
consumption in 1964 than in 1963. This was a 13-percent increase over 
the quantity placed on the market in the preceding year. 

Sales for general soil improvement accounted for 96 percent of the 
peat marketed by domestic producers. This peat was sold principally 
to nurseries and greenhouses for use in growing plants, trees, and 
shrubs; to landscape gardeners and contractors for building lawns 
and golf course greens and for transplanting trees and shrubs; and 
to garden, chain, and variety stores that sold peat to homeowners for 
mulching and improving lawn and garden soils. Two percent of the 
total was sold for use in potting soils and seed inoculant, and the re- 
mainder, for 5 flowers and shrubs, and for use in mixed fer- 
tilizers, mushroom beds, and earthworm culture. No peat was 
reported sold for fuel or energy purposes. 

ifty-two percent of all peat sold was packaged. Sales of packaged 
peat in 1964 increased 21 percent over the preceding year and were 
more than three times greater than the 1957-59 average quantity sold 
in packages. The sharp increase in packaged sales in recent years has 
resulted from the development of synthetic films from which relatively 
inexpensive moistureproof bags are manufactured. These containers 
have enabled producers to distribute peat on a national basis, whereas 
only & few years ago it was uneconomical to ship peat from the 
producing area. Most packaged domestic peat was sold by weight 
1n packages of 25, 50, and 100 pounds. 

ulk and packaged commercial sales, by kind and use, are shown in 
tables 6 and T. 


PEAT 295 


TABLE 6.—Commeroial sales of peat in the United States in 1964, by kind and use 


d oe | oe | ee — —ñUv— —2—dn —— — — 


$559, 157 $865, 617 .81 

5 16, 700 6 .97 

Total. 575, 857 908, 285 6.83 
Packaged: DENS dc A EINE MED 
Soil improvement... 1, 230, 653 2,234, 778 4. 05 
Other uses. 4, 035 325, 045 82. 89 
Total 1, 234, 688 2, 559, 823 10.67 

Soll improvement. 1, 789, 810 | 12. 3, 100, 395 5. 50 
Other uses 20, 735 | 10.33 367, 713 15. 72 
Grand total. 145, 030 | 1,810, 545 3, 468, 108 6.65 


TABLE 7.—Commeroial sales of peat in the United States in 1964, by use 


In bulk In packages Total 
Use Value Value 
Short || | Short Short 
tons tons tons 
Total | Aver- Total | Aver- 
age age 
Soll Improvement......|284, 963 | $2, 002, 654 | $7. 03 326, 560 |$3, 550, 753 810. 87 1611, 523 
Potting soils 1.2 6, 684 43,192 | 6.46 | 6,536 450, 068 | 68. 86 | 13, 2: 
Packing flowers, 
shrubs, etc... ........ 4, 352 40,092 | 9.21 | 2,203 38,997 | 17.70 | 6,555 
Mushroom beds 2 1, 649 16,208 | err. Ir R ie 1,649 ; 
In mixed fertilizers.....| 6,418 39, 377 III/ uo s: 2 RS 6, 418 89, 377 6. 14 
Total 304, 060 | 2,141,523 | 7.04 335, 2090 4,039,818 | 12.05 639, 365 | 6,181,341 | 9.67 


1 Includes small amount sold for seed inoculant. 
3 Includes small amount sold for earthworm culture and other uses. 


VALUE AND PRICE ` 


The total value, f.o.b. plant, of all domestic peat sold in 1964 was 
$6.2 million, an increase of 14 percent over the total value of sales in 
1963 and the highest value reported to date. The average value per 
ton for all peat sold in 1964, however, decreased $0.25 to $9.67. 

Average rs of various kinds of peat varied greatly, as sellin 
prices at individual plants were based principally upon the kind o 
peat sold, the amount of processing to which the peat was subjected, 
and the manner of sale whether bulk or packaged. "The average plant 
Gees per ton of all peat sold in bulk was $7.04, whereas the unit price 

or packaged peat was $19.05 per ton. Pent sold in bulk for use in 
mixed fertilizers had the lowest average unit value; packaged peat 
sold for packing flowers and for seed inoculant had the highest. 

The total value of imported peat was $12.3 million, about the same 
value as in 1963. This value, established at the port of embarkation, 
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was Ne equal to prices paid by importers, less transporta- 
tion and other miscellaneouscharges. In some instances, ocean freight 
and other nondutiable charges such as insurance may have been in- 
cluded inadvertently in this value. 

The average unit value of all peat imported was $45.31 per ton, a 
decrease of $1.98 from 1963, caused principally by lower values of peat 
imported from Canada. This value was nearly four times greater 
than the average value of packaged domestic peat, but the values are 
not comparable because they were assigned at different marketing 
levels. , imported peat has different physical properties than 
most of the peat produced in the United States. Whereas imported 
peat usually is light and fibrous, has a low moisture content, and is 
sold in packages or bales on a volume basis, most packaged domestic 
peat is relatively decomposed, has a high moisture content, and is 
sold by weight. Each 100 pounds of a typical imported peat will 
measure approximately 12 bushels, compared with a volume of only 
3 or 4 bushels for a typical domestic peat. A few domestic operations, 
however, produce peat with properties similar to those of the imported 


type. 
The plant values of domestic peat sold in bulk and in packages are 
shown 1n tables 6 and 7. 


FOREIGN TRADE 


Imports increased 3 percent in 1964 over 1963 and were but slightly 
higher than the 1957-59 average quantity imported. The increase 
over 1963 imports was due mainly to a 6-percent increase in shipments 
ar 5 — a T | 

anada remained the principal source of forei t, supplying 
83 percent of the total imported. "Virtually all otto renim er was 
shipped from Europe. 
ports from Europe decreased 9 percent, principally because of 
smaller shipments from West Germany and Sweden. Of the total 
European shipments, 72 percent was supplied by West Germany, and 
most of the remainder, from Poland an Dans Ireland, and Sweden. 
Minor quantities were imported from six other countries. 

Impo peat was classified according to use into two grades: (1) 
Poultry and stable and (2) fertilizer. No data were available on 
ultimate uses, but in general, poultry and stable grade was imported 
for use as poultry and animal litter, whereas fertilizer grade was 
imported for various types of soil improvement. Of the total imports, 
98 percent was fertilizer grade sich entered the United States duty 
free. A duty of $0.25 per long ton was levied upon peat classified 
poultry and stable grade. 

Canadian shipments were principally fertilizer grade that entered 
the United States chiefly through the Great Lakes ports and the St. 
Lawrence, Vermont, and "Washington customs districts. West 
German imports, also chiefly fertilizer grade, were shipped principally 
to eastern and gulf coast ports. 

Tables 8, 9, and 10 show the quantity and value of the different 
grades of peat imported, by country and customs district. 
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TABLE 8.—Peat moss imported for consumption in the United States, by kind 
and by country 


Poultry and stable Fertilizer grade Total 
grade 
Country 
Short Value Short Short Value 
tons tons tons 
1062: 
North America: 
0 6,601 | $389, 434 | 200, 266 214, 867 | $10, 807, 442 
lC AM 58 2,885: I. |o eR Eu 58 . 2,885 
TOAL Lol ui l ta us 5,659 | 392,319 | 209, 266 214,925 | 10, 810, 327 
— D | z ə —àO= j >——h: = _  _ _——— Ee 
Bolgi Luxembourg... 26 26 
eigium-Luxembourg.........|-----.....|.---..-... 
LS ð⁵ðVU PA eno 3 163 163 5,109 
A AA SE 25 25 919 
a MAA EEA CA A 34 34 1,110 
Germany, West 559 20, 134 33, 972 34, 531 1, 317, 074 
Jr IA , ER 3, 002 3, 002 111, 635 
Netherlands. ................. 104 4, 611 1, 953 2, 057 80, 923 
Pel de E AA PRA EPA 32 32 7, 912 
Polan DU, ĩ²˙AA 8 8. 531 8, 531 885, 200 
J))! ͤ SN MEE 3, 624 3, 624 169, 171 
U.S.8.R. Lo A ncs GE 525 525 17,834 
United Kingdom.............| .-..-.....]--.-.....- 104 104 7, 255 
cr e 663 24,745 52, 081 62, 744 2, 054, 638 
Asia: Japan 9 3:203 REIS EMI: 3, 203 
2AA == d 
Grand total 6,331 | 420,267 | 261,347 267,678 | 12,868,108 
1963: 
disc v das 4,135 | 248,500 | 206, 649 210, 784 | 10,286,835 
Spada lll. 1 0, 
Guatemala 7 358 A PRA 7 358 
Menne AAA 40 4290 AAA EE 40 4, 230 
Totales E 4,182 | 253,097 | 206, 649 210,831 | 10, 291, 432 
—— |——— p /íi====—[A[f—A-  /— 
Europe: 
Denmark 1 767 212 229 10, 503 
Enna ð ͤ 8 123 123 5, 240 
¡Po EE MC. eee 7 7 368 
Germany, West 1, 273 55, 440 34, 099 35, 372 1, 467, 325 
(o AESA 8 62 2, 200 2, 293 2, 355 91, 193 
Netber lands 8⁴ 8, 959 1,558 1,642 61, 962 
Poland and Danzig 6, 786 6, 786 247,017 
%%% AAA E 3, 677 3, 677 171,173 
Portugal... aeea OA |... . cus 124 124 2, 000 
United Kingdom. ............]-...-.....]|.........- 130 130 5, 345 
CFC A 1, 436 62, 366 49, 009 50, 445 2, 062, 116 
Asia: Japan 22. 4 2, 51 55 4, 009 
Grand total... 5,622 | 317,548 | 255,709 261,331 | 12,357, 557 
1964: 
North America: 
Canada 3,764 | 208,080 | 220, 516 224,280 | 10,568, 454 
r oce ce eR e 4,345 16, 145 
Total... T 3,789 | 212,425 | 220,773 224, 562 | 10, 584, 599 
South America: Colom bla. 2 ML 0 207 
Belglum-Lurxembourg......... 1 135 44 45 2, 025 
D /// „“n¼] 25 25 876 
Finland... a ne AAN AD eek 124 124 8, 332 
Franee... 181 181 4,832 
Germany, West 993 38, 706 82, 000 993 1, 217, 266 
l .. ee e aa 3 2, 677 2, 677 94, 614 
Netherland 45 1,773 732 777 25, 156 
Poland and Danzig 7, 428 7,428 242,177 
Sweden... es ee E EP 1,455 1,465 67,462 
United Kingdom 140 140 7, 827 
guo ias lis 1, 039 40, 614 44, 806 45, BAR 1, 665, 567 
Asia: Japan 0 CT 6 2, 575 
Grand total................. 4,834 | 255,614 | 265, 585 270, 419 | 12,253,008 


Source: Bureau ofthe Census. 
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TABLE 9.—Peat moss imported for consumption in the United States in 1964, by 
kind and by customs district 


MINERALS YEARBOOK, 1964 


Poultry and stable Fertilizer grade Total 
grade 
Short Value Value 
tons 

33 ³ð—AAAQAA ⅛ K ʒ Puasa l 44 $2, 530 $2, 50 
8 37,065 | 1,718, 306 1, 720, 916 
47 1,525 204 7, 848 & 8573 
%%% eu 3o 135-177 19,808 | 702854 888,011 
15 972 83 5, 362 6,334 
44 8, 030 6, 581 226, 320 229, 350 
31 1, 266 1, 528 59, 077 60, 43 
. EE, merat 473 16, 760 15,760 
25 9, 746 17 965 4,711 
25 4,345 91 5,877 10, 222 
17 1, 647 64, 547 65,135 
68 2, 516 1,273 49, 266 51,782 
95 3,761 4, 048 157, 989 161, 750 
EE, ↄ §VLuſ REO 2, 044 69, 243 69, 43 
402 18, 304 23, 947 1, 061, 403 
ͤͥĩͤĩͤĩĩõĩͤĩõĩĩ s Minen AAA CHEMINS 2, 860 101, 308 
)) SEEDS MOERORE SK 4,078 169, 216 
326 11, 720 4, 766 190, 506 
819 13,079 9, 302 351, 883 
MEME CR RON Keep VENE MOM 196 6,163 
AAA CM WERE 0 ECC ĩ MOS. 589 19, 933 
777 ID MN RAE SESE IRAE OE 344 13,291 
109 4, 205 5,374 190, 876 
ENEE, 8 77 6,049 
D. 1^. REA k d y ea 15 761 
353 14, 620 32, 282 1,192, 970 

A HON PA PP 689 2, 
EE MA DEE 866 32, 781 
461 18,215 49, 322 1, 894, 412 
51 1, 440 2,959 100, 477 
320 | 24,555 | 54,356 8, 602, 189 

EE, v AA 140 4, 
4,834 | 255,014 | 205,585 12, 253, 008 


Source: Bureau of the Census. 
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TABLE 10.—Peat moss imported from Canada and West Germany for consumption 
in the United States in 1964, by kind and by customs district 


Canada West Germany 


Poultry and Fertilizer grade Poultry and Fertilizer grade 
Customs district stable grade gie stable grade 


Bhort | Value | Short Value Bhort 
tons tons 


DP € niad EqQÚ]b CR sss A 


ä E ⁵⁊ðxé.ẽ ẽ A é d 
Süsses a a a a a 57 | $2,550 | 37,051 | $1, 717, 596 
i...... AI A D 
5 JJ AA 22. 222 oe 20 853 
JC 2,069 | 125, 177 18, 305 762, 834 
Duluth and Superior 
V Ree dos RE ee 
%%%%ͤêé? A A A A m 8 
HSS! 0 19 1, 171 17 965 
EE % 8 
Los Angeles |]. A lannen 106 858 
Maine ane New Hampshire. 68 2, 516 1,273 49, 266 
Massachusett8__...--........|--..-...|......-..] 16 510 
M ss. S 402 | 18,304 23,936 | 1,042, 689 
J ]³˙»A. k ß ß y y an ERN 
Montana and Idaho.........|........|].......-. 4, 078 169, 216 
New Orleans 2, 
Néw York AA O CRA AA HO 
North Carolina... 
87886 JJ MN Df IO A 
ol s J ER 400 |; 4205. 
SC 7 RE y d ]ð) ͤ v ᷣͤᷣ 2252 s 
e AA PA IS 15 
St. Lawrence 353 | 14,620 | 32,105 | 1,171,280 
S0 IN IAN ATA IMA OO pr 
south Carolina: IA A ⁰ . VENIR ARA ARRESTO 
Map IA 461 | 18,215 | 49,307 | 1,865, 640 
Mi J) ] D EE 
ashington.......... a a 320 | 24,555 145 565, 254 
Wisconsin. O i 3 od ST GES a E OEA e ES 
nl! 2 I: 3, 764 | 208, 080 | 220, 516 | 10, 360, 374 


Source: Bureau of the Census. 
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TECHNOLOGY 


A survey of technical literature revealed that most of the current 
research on peat was conducted in the Soviet Union where enormous 
tonnages of peat are used for both soil-improvement and energy 
PUT seat ta . ! I ; 

An important area of Soviet research is concerned with the agricul- 
tural applications of peat, and recent studies have iod eg a new 
method for evaluating the suitability of various pe of peat for 
use in the production of concentrated peat-mineral-ammonia fertil- 
izers. These fertilizers, which are produced in very E quantities in 
the U.S.S.R., require peats with particular chemical and physical 
properties, and the test method, based upon ammonia absorption, aids 
in the selection of the most suitable peat deposits for development.’ 

Another Soviet study on peat used for 55 purposes demon- 
strated the effect of ammoniated peat fertilizers on the microbiological 
and chemical processes in soils. Besides enhancing the availability of 
phosphates to plants, these fertilizers further the development of soil 
5 that are 5 for the decomposition of organic residues 
before they can be assimilated by plants. It was found also that 
ammoniated peat fertilizers increase the number of microorgani 
in the soil, an effect that was not noticeable when the usual nitrogen- 
phosphorus-potassium fertilizers were used.“ 

The degree to which the nutritive elements of mineral fertilizers 
are assimilated by plants in soils containing additions of peat also 
was studied in the Soviet Union. These investigations found that 
when peat is added to soils containing mineral fertilizers, the peat 
absorbs anions and cations which are assimilated by plants under 
norma] moisture conditions during the whole period of vegetation. lt 
was found, also, that several forms of fertilizers behaved differently in 
peat soils than 1n soils without peat and that mineral fertilizer cien 
cations on & peat-containing soil changed the protein, carbohy a 
and elemental composition of the plants grown. The addition o 
chlorine-containing fertilizers, particularly, accelerated the decom- 
position of peat and hastened the accumulation of hydrolyzed nitrogen 
compounds.* 

The effect of drying on the properties of peat was the subject of 
another Soviet study. This investigation concluded that changes in 
the hydrous and porous structure of peat directly affected its struc- 
tural-mechanical properties and that these changes could be con- 
trolled by the drying procedure. By controlling the moisture of peat 
within certain limits, the hydrous and mechanical properties of peat 
are changed irreversibly because of the change in the chemical struc- 
ture of the peat substance. 

The possibility of obtaining products from peat, useful in the syn- 
thesis of organic compounds, was studied also in recent experiments 

3 Chekalov, K. L, and Z. V. Trunina. Concentrated Peat-Mineral-Ammonia Fertilizers. 
Chem. Abs., v. 62, No. 5, sec. 5£40e, Mar. 1, 1965, 

è Kuznetsova, N. A., and N. V. Kozlova. Microbiological and Chemical Processes in 
Ammoniated Peat Fertilizers and in Soils Treated With Them. Chem. Abs., v. 62, No. 4, 
sec. 4569, Feb, 15, 1965. 

*Kasatkin, M. I. The Assimilability of Nutritive Elements from Mineral Fertilizers on 
a Peat Background. Chem. mene v. 61, No. 13, sec. 16732, Dee. 21, 1 


5 Churaev, N. V. Effect of Pe Dirin on Its Hydrous and Structural-Mechanical Prop- 
erties. Chem. Abs., v. 61, No. 9, sec. 10509, Oct. 26, 1964. 
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in the U.S.S.R. In these investigations, three types of peat with vary- 
ing ash contents and degrees of decomposition were carbonized at 
temperatures between 900? and 1,050? C. Although the less decom- 
posed peat yielded more hydrocarbons than the more decomposed 
types at all temperatures tested, the latter yielded larger amounts of 
crude benzene. e properties of the benzene obtained from all three 
EI sel at were similar to the benzene obtained from coal, but the 
co of peat at these temperatures yielded from 6.1 to 8.3 gallons of 
crude benzene per short ton of peat, compared with 2.5 to 3.0 gallons 
recovered through the high-temperature carbonization of each short 
ton of a pica coking coal. From 3.3 to 3.4 tons of dry peat were 
required for each ton of coke produced. In addition to coke and 
benzene, the process also yielded olefins, aromatic tars, and ammonia.* 

A meeting of the Group of Experts on the Use of Black Peat in the 
Production of Fertilizers, Committee for Scientific Research, Organi- 
zation for Economic Cooperation and Development, was held in Paris 
France, in 1964. The agenda included reports on (1) the status of 
the research on ammonia-peat reactions presently being conducted at 
University College, Dublin, Ireland; (2) certain storage properties of 
urea-peat and ammonia-peat mixtures; (3) the development of the 
process for urea-peat reactions at the Torfinstitut, Hanover, Germany ; 
and (4) the testing of peat mixtures in pot trials. A revised specifica- 
tion of test procedures for peat mixtures was agreed to by members of 


the committee." 
WORLD REVIEW 


World production of peat in 1964 was estimated at 183.4 million 
short tons, an increase of / percent over estimated production for 1963. 
89 but 1.2 million tons (less than 1 percent of the total) was produced 
in Europe. 

The U.S.S.R. was the leading producer with output estimated at 
176.1 million tons, 96 percent of the estimated world total. Because of 
severe shortages of other fuels in certain areas, peat has long been 
used in the Soviet Union for both industrial and domestic fuel, and 
current Soviet production targets are aimed at producing 70 million 
tons of peat for fuel purposes in 1965. A large part of this output will 
be used for generating electric power, particularly in the area west of 
Moscow and north of the Donyetz basin where there is a lack of suffi- 
cient coal and petroleum. The remainder will be used principally to 
make briquets for domestic and industrial heating. In addition to 
fuel peat, the U.S.S.R. also produces tremendous quantities of peat 
for use in agriculture. 'The 1964 estimate of production for agricul- 
tural use was 110 million tons, and the production goal for agricultural 
peat in 1965 has been set at 130 million tons. The major part of this 
peat will be used for producing peat-fertilizer mixtures. : 

Ireland, with 2.4 million tons of production, ranked second in 
world output. Peat is used in Ireland principally for generating 
electric power and, in 1964, peat-fired boilers generated 36 percent of 


e Kashirskii, V. G. The Coking of Peats. Chem. Abs., v. 61, No. 9, sec. 10505, Oct. 26, 


7 Organization for Economic Cooperation and Development. Committee for Bclentifie 
Research, International Cooperation in Scientific Research. Use of Black Peat in the 
Production of Fertilizers. OECD Document, DAS/RS/64.42, Paris, France, Mar. 19, 1964. 
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the total electricity produced in Ireland. Five peat-fired power sts- 
tions are presently in operation, and one additional plant under con- 
struction is scheduled to go into operation in 1966. Another plant is 
planned and should be opens T 1975 when the total annual peat 
requirement of power plants will be 2.4 million tons. 

Ireland also produces substantial quantities of peat briquets for 
fuel and moss peat for use in agriculture. In 1964, three plants pre 
duced 320,000 tons of peat briquets, and another plant under construc- 
tion will produce an additional 135,000 tons by 1968. Output of mos 
peat, which is produced principally for export, is ex to increase 
to 350,000 bales in 1965. 

West Germany, the third leading producer, had an estimated output 
of 1.9 million tons, of which 55 percent was used in agriculture, and 
the remainder, for fuel. Fuel peat was consumed in West Germany 
prnspslly in producing areas for domestic and industrial heating. 

rge quantities of agricultural peat were composted with organic 
wastes and mineral fertilizers before being used for soil improvement. 
About 3 percent of the West German production for agriculture w8s 

rted to the United States. 

e United States, East Germany, The Netherlands, Sweden, 
Canada, Norway, the epu of Korea, and Finland followed in 
output, in the order named. All produced more than 100,000 tons In 
1964. The United States, with 648,708 tons ranked fourth in world 
output but had less than 1 percent of the total production. 

able 11 shows world production of peat by country. 
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TABLE 11.—World production of peat, by country * 


(Thousand short tons) 
Country 1960 1961 1962 1963 » 1964 
Argentina, fuel - cl LLL c LLL ll lll. 3 3 8 8 8 
Austria, ne 8 40 e 40 e 40 11 6 
Canada, agricultural use —T“ hh 186 224 238 243 245 
Denmark, AAA 8 187 125 67 55 40 
Finland: 
Agricultural use ee 6 4 á 8 4 
IT ARA ⅛˙mmm ⁊ð v mts EE 150 128 99 123 121 
ce: 
Agricultural use................... Lc e LL LL ccr. 19 33 81 85 ° 40 
FFI oc A A ðᷣ 2 (3) e A 3 e A 
Germany: 
E GEES 550 550 550 
West 
Agricultural uss. 895 830 911 884 ° 1, 060 
// e e 871 672 176 837 6 850 
Hungary, agricultural uss 65 65 05 66 70 
e uss_....... AT 14 24 25 21 
rr. 8 4,514 3,912 1, 448 1,770 2,361 
e cl YT LN GE EE bU 55 55 55 60 
Japan + Repub lie of, agricultural us—— 07 45 137 12 12 
orea, Repub cultural use 107 $ 4 ° 1: 
Netherlands nian EE EE 600 600 500 440 440 
Norway: 
Agricultural uss. A 42 50 40 40 46 
¡AAA Ee T 198 180 161 116 116 
Poland, .... Ee 125 83 78 112 * 110 
Sweden: 
Agricultural use 77 e 70 61 ° 75 e 70 
T JC RO IN A 231 252 169 e 278 e 215 
.S. R.: 
Agricultural Hl EES 100,000 | 100,000 | 100,000 | 100,000 110, 000 
%% ↄ ð 0 ? 59, 100 57, 300 38, 300 64, 700 e 66, 100 
United, States, agricultural use 471 631 572 579 649 
World total sii... 168,500 | 165,800 | 144,400 | 171,200 183, 400 
Fuel peat (included in world total) - 000 63, 300 41, 700 j 70, 600 


Estimate. > Preliminary. 
! Includes revisions of data published previously. 


! In addition, Canada produced a negligible quantity of fuel peat. 


3 Less than 500 tons. 


* In addition, Iceland, Italy, and Spain produced a negligible quantity of fuel peat. 
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Carbon Black 


By Carl W. Kelley * 
4 
GENERAL SUMMARY 


RODUCTION in the United States of carbon black has increased 
from 20 million pounds per year in 1920 to over 2 billion pounds in 
1964 valued at $156 million, mostly for consumption by the rubber- 
tire industry, which uses over 90 percent of total production. Produc- 
tion of over 2 billion pounds in 1964 is a 7. S- percent increase over 1963 
and is the first time furnace black production has topped 2 billion 
unds. Although 1964 channel black production dropped 6 percent 
low 1963, carbon black produced by the furnace process, which ac- 
counted for 92 percent of total production, incre 9 percent to 2,053 
million pounds. Total shipments during 1964 amounted to 2,245 mil- 
lion pounds, a 7 percent increase. This growth parallels the expansion 
of the automotive and petroleum industries. Along with this expan- 
sion have been many advances, both in methods of manufacture and in 
the quality and variety of blacks available to industry. There are 
several kinds of carbon black, thermal, channel, furnace, lamp, and oil 
blacks. Until recently, channel has been the important black in rubber 
compounding. Following the introduction of the synthetic GR-S, 
and more recently of “cold rubber," it has been found that certain 
furnace blacks with particle size larger than that of the standard chan- 
nel black give superior reinforcement. A great advantage of furnace 
black is that its yield per unit of gas feedstock is higher than that of 
channel black. 

The 184-million-pound increase in domestic carbon black sales was 
partially offset by a 37-million-pound decrease in exports. Decrease 
in exports especially to Europe, is expected to continue. In Europe, 
as in the United States, the major end use for carbon black is in the 
manufacture of automobile and truck tires. Although the number of 
automobiles in Europe is predicted to grow by about 7.5 percent per 
year, compounded until 1975, the increased demand will be met by a 
20 percent increase in existing capacity and by the new plants being 
built in EN by U.S. companies. Also, aromatic oils for producin 
furnace blacks are plentiful now that western Europe's chemica 
industry is switching to & petroleum base. 


1 Chemist, Division of Petroleum. 
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TABLE 1.—8alient statistios of carbon black produced from natural gas and liquid 
hydrocarbons in the United States, 1980-64 


(Thousand pounds) 
1960 1961 1962 1964 
Production: 
Channel process 292, 422 262, 507 207, 438 179, 012 169. 919 
Furnace process. ..........-..........- 1, 761,305 | 1,717,045 | 1,849,026 | 1, 879, 904 2, 053, 297 
"Total. p sss eru ROSE ee 2, 053, 727 1,979, 552 | 2,056,464 | 2,058,916 2, 223, 216 
Shipments: 
Domestic Sales 1, 429, 618 | 1,460,005 | 1,639,897 | 1,727, 420 1, 911, 494 
J 95 qoid. cian a 643, 047 522, 331 442, 437 370, 928 333, 907 
l! ³ĩ»wim ͥ seco. s A 1, 972. 665 1. 982, 336 | 2,082, 334 2, 098, 348 2, 245, 401 
LOSSES- aa A Ou a A a 6, 973 2, 209 370 592 910 
E of producers, December 31.........- 292, 082 237, 899 r 293, 434 254, 216 231, 121 
alue: 
Production thousand dollars 150, 774 144. 421 145, 256 147, 824 155, 761 
Average per pound cents 7.34 7. 30 7. 06 7.18 1. 01 


r Revised. No attempt has been made to revise stocks for previous years, since data are not available. 
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FIGURE 1.—Production, stocks, and shipments of carbon black, 1942-64. 
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SCOPE OF REPORT 


Carbon black is a pure grade of quasi-graphitic carbon; particle 
diameters range from 50 to 5,000 angstroms. 

Annual reports were submitted to the Bureau of Mines on 8 volun- 
tary basis by operators of all commercial plants in the United States. 

Monthly figures are based on reports prepared by the National Gas 
Products Association and are adjusted to agree with the annual reports 
received by the Bureau of Mines. 

95 5 and export data are compiled by the Bureau of the Census, 
U.S. Department of Commerce. 

Statistics are obtained on both furnace and channel blacks. Fur- 
nace blacks are reported in eight grades: Semireinforcing furnace 

SRF), high-modulus furnace (HMF), general-purpose furnace 
GPE) fast-extrusion furnace (FE ), high-abrasion furnace 

HAF), superabrasion furnace (SAF), intermediate-abrasion fur- 
nace (ISAF), and thermal. 


PRODUCTION AND CAPACITY 


Production by States.—Output of carbon black in 1964 was 2,223 mil- 
lion pounds, an 8 percent increase over the 1963 figure. Texas, the 
major producing State, showed an increase of 5 percent. The output 
in Louisiana increased 12 percent in 1964; however, a small quantity 
of the Louisiana production was included in production of Texas to 
avoid disclosure of confidential data. "Texas accounted for 52 percent 
of the national production, and 33 percent came from Louisiana ; the 
remaining 15 percent came from plants in Arkansas, California, 
Kansas, New Mexico, and Oklahoma. 

Output and Shipments by Grades.—Carbon black output by the furnace 
process was 2,053 million pounds, which is 92 percent of the national 
production. High-abrasion furnace (HAF) and intermediate-abra- 
sion furnace (ISAF) continued to represent about half of total fur- 
nace black output. Channel black production continued to decline 
and was 9 million pounds less than in 1963. Total carbon black ship- 
ments, including exports and losses, exceeded production by 23 million 
pounds, resulting in a decline in stocks during the year. 

Number and Capacity of Plants.—The number of channel and furnace 
plants each declined by one during the year, so at the end of the year 
only 37 carbon black plants were operating. The total daily capacity 
of all operating plants was 7,269,300 pounds, an increase in capacity of 
243,300 pounds during the year. Twenty plants operated in Texas 
had 54 percent of total operating capacity; Louisiana with 9 plants 
accounted for 29 percent. The remaining 17 percent of capacity was 
distributed among eight plants in the five producing States. 

Method and Yield.—During the year 106,759 million cubic feet of 
natural gas was used to produce 416,359 thousand pounds of furnace 
black (a yield of 11.9 pounds per thousand cubic feet) and 157,639 
thousand pounds of channel black with an average yield of 2.2 pounds 
per thousand cubic feet. At furnace black plants 354,874 thousand 
gallons of liquid hydrocarbons was used to produce 1,649,218 thousand 
pounds of carbon black, a yield of 4.6 pound: per gallon. The propor- 
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tion of furnace black output derived from liquid hydrocarbons leveled 
off at about 81 percent during the 1961—63 period and continues at the 
same proportion. 


TABLE 2.—Carbon black produced from natural gas and liquid hydrocarbons in 
the United States, 1960-64, by States and districts 


(Thousand pounds) 
State 1960 1961 1962 
Louisiana... .................. 1 631. 485 1 532, 833 1 608. 499 
TOO EEN 11, 054, 556 111,070. 843 | 1 1, 106. 874 
Other States 7, 383 325. 876 341, 091 
Total... aaa a aana 2,053,727 | 1,979,552 | 2,056, 464 


1 Small quantity of channel black produced ín Louisiana included in Texas to avoid disclosure of con- 
fidential data. 
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TABLE 4. —Number and capacity of carbon black plants operated in the United 


States, 1963-64 
Number of plants Total dafly capacity 
(pounds) 
State or district County or 
1963 1964 
Chan4 Fur- 
nel nace 
Texas_...... . Shc . epe CER ELS NE Aransas....... 1 1 
Brook 11!! —8 
Carson Id: 
Beit... 1 id: 
Gaines 1 1 
Gray 1 1 
Co e WEG WEEN, NG Ia GEN 1 | 3, 799, 000 3, 945, 300 
Howard 2. 2 
° Hutchinson... 1 4 
Montgomery dandis 1 
NI H 11 ˙— 1 
Orange..--... A O | E 1 
TTT 1 
Wdeeler . 14. 1 
Total enn — 6 14 | 3,799,000 | 3, 945. 300 
Louisan Avoyel les 1222 1 
Calcasieu . 142 1 
Evangeline...|......] 1]....... 1 |» 1,927,000 | 2,130,000 
Ouachita......l.-.....] 24 2 
St. Marg 1 1 8 
Total Louisiana............]................ 1 1 8| 1,927,000 2, 130, 000 
Arkansas Une ns —— dl dz 1 
California... .... . <ac a tinas Contra Costa .|.......| 1 1 
Js RA A A AA 2 || 1, 300, 000 1, 194, 000 
Kanns E MA PA 2 1 
New Melen... ee Sn 1 1 1 
Oklahoma — aa a KRK ² ⁰ YA ( 1 
1 1 7| 1,300, 000 1, 194, 000 
Total United States 9 8 29 | 7,026,000 | 7,269,300 
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TABLE 5.—Carbon black and the feedstocks used in its production, 1963-64, by 


States 
Louisiana 
Carbon black production: 

e WEE thousand pounds.. 649, 170 | 1,105, 189 
Nils c aada aE thousand dollars.. 43, 058 83, 605 
Average value. cents per pound.. 6. 63 7.56 

Natural gas used: 
Total EE million cubic feet. 21, 924 76, 750 
Mali: Q: “T8 thousand dollars. 3, 310 8, 405 
Average value 
cents thousand cubic feet.. 15.10 11. 62 
Carbon black produced..... thousand pounds.. 267, 375 201, 600 
Liquid hydrocarbons used: 
Total 33 = thousand gallons.. 90, 135 
n! RA thousand dollars__ 6,417 
Average value cents per gallon.. . 12 
Get Carbon black produced..... thousand pounds.. 381, 795 
Carbon black production: 
Total; a a e he Resa thousand pounds.. 725, 669 
Ils messes thousand dollars. 7, 908 
Average value cents per pound.. 6.60 
Natural gas used: 

12 A ⅛˙iA eer million cubic feet. 21,642 
CCC thousand dollars. . 3, 314 
A verage value 

cents thousand cubic feet... 15. 31 
Carbon black produced..... thousand pounds.. 298, 750 
Liquid bydrocarbons used: 

0 thousand gallons.. 102, 153 
Value - thousand dollars 7, 328 
Average value................ cents per gallon.. 


7.17 
Carbon black produced.....thousand pounds.. 426, 919 


1 Arkansas, California, Kansas, New Mexico, and Oklahoma. 


TABLE 6.—Natural gas and liquid hydrocarbons used in manufacturing carbon 
black in the United States and average yield, 1980-64 


1960 1961 1964 
Natural gas used --- million cubic feet..| 197,628 | 161, 377 106, 759 
Average yield of carbon black per thousand cubic 
J! e unds.. 3. 23 3.71 & 38 
Average value of natural gas used per thousand 
cubic T Lo lc eL Lulli in ao cents 10. 05 10. 37 13. 34 
Liquid hydrocarbons used........thousand gallons..| 313,020 | 307,037 354, 874 
Average yield of carbon black per gallon.pounds.. 4. 52 4. 49 4. 
Average value of liquid hydrocarbons used per 
gallon. E AA + Vid 7. 05 7. 02 6. 79 
Number of producers reporting 11 11 9 
Number of plant... ee a nna e nn nna ae 42 4 37 


CONSUMPTION AND USES 


Shipments during the year totaled 2,245 million pounds and were 
7 percent above those in 1963. An increase of 174 million pounds in 
domestic sales was partially offset by & decline of 37 million pounds 
in exports. 

The rubber industry consumes about 94 percent of all carbon black 
produced in the manufacture of tires. It is in this application that 
the reinforcing ability of carbon black is most strikingly displayed. 
The tread of a modern passenger-car tire contains about 30 percent 
by weight of reinforcing black and will provide some 40,000 miles of 
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road wear. By contrast, an equal loading of an inert filler, such as 
clay, would provide less than 4,000 miles of service. The use of 
carbon black improves the properties of both natural and synthetic 
rubber and is employed in tire carcass, tread base, side wall, and the 
inner tubes. Each application has its particular requirements, as 
for example, in the tread, resistance to abrasive wear 1s paramount, 
while in the side wall, resistance to cracking and low heat generation 
are essential. In order to meet these varied requirements, some 15 
separate grades of carbon black are produced. The major differences 
among these grades of black is particle size. 

In extruded rubber goods fast extrusion rates and conformity to 
die dimensions are of particular importance. This property is most 
pronounced in the oil-furnace blacks. 

Various carbon blacks can be compounded into rubber to provide 
stocks with either high electrical resistance or good conducting 
properties. 

arbon black was f produced as a pigment for the printing- 
ink industry; che 48 million pounds presently consumed in ink manu- 
facture is the second most important use of the commodity. Two 
grades of carbon black are produced for the printing- ink industry; 
‘short-ink” black used in the preparation of news inks and “long-ink” 
blacks used in lithographic or halftone printing inks. Because news 
inks are relatively cheap, raw materials cost is of first importance; 
hence only the cheaper nonpremium grades of black are used, formerly 
1 blacks, but now APA pearl 5 1 5 
ithographic inks require a high quality specific type of product, not 
feasible to produce by the furnace process, so their source is still the 
channel process. 

Carbon black is still the favored black pigment in the paint and 

lacquer nou To date only the channe proces has been capable 
c 


of producing blacks sufficiently fine in particle size and masstone, the 
most important requirements in the manufacture of paints and 
lacquers. 


Recently it has been found that the addition of 2 percent of a 
medium-color black to polyethylene imports vastly improved resist- 
ance to embrittlement caused by UE aging. This application 
has resulted in & great increase in the life of polyethylene coating on 
cables exposed to sunlight, and the protective action extends to other 
plastics as well. 

The applications of carbon black discussed above accounts for about 
98 percent of the consumption, and the remainder, although small, 
covers & variety of other uses among which are the dry cell industry, 
which consumes about 7 million pounds black a year. Formerly 
specific requirements were met only by acetylene black, but, recently 
oil-furnace blacks, which compare favorably with acetylene black, 
are in production. Duplicating carbon paper is also an important 
application of carbon black. A premium grade of channel black 
similar to that employed in lithographic ink is used. There are many 
other applications of carbon black, demonstrating its versatility. 
Among them are its use as a tinting agent in nylon, anticaking agent 
in cements and fertilizers, pigment in the confectionery and cosmetic 
industry, and a vital ingredient in liquid-oxygen explosives. 
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TABLE 7.—8ales of carbon black for domestic consumption in the United States, 
1960-64 by uses 


(Thousand pounds) 


Rubber 1,362,912 | 1,382,893 | 1,551,204 | 1,629,905 | 1, 
Ink 47,9 


789, 432 +10 

RN ¼ͤAVñA ss 80 42, 987 41, 162 46, 471 45, 688 —2 
Paint EH 12, 270 15, 267 15, 766 13, 008 17, 982 +38 
M iscellaneous................- 6, 456 18, 858 31, 765 38, 036 58, 392 +54 
Tol orar 1,429,618 | 1,460,005 | 1,639,897 | 1,727,420 | 1,911, 494 +11 


Total stocks of carbon black for De were 5 because e a 
change in one company's reporting procedure. No attempt was made 
to revise data for carior years. Total stocks decre 23 million 
pounds in 1964. Stocks of furnace black declined about 18 million 
pounds, and stocks of channel black decreased 6 million pounds. Four 
of the eight grades of furnace black increased during 1964, while the 
other four declined. 


TABLE 8.—Producers' stock of channel- and furnace-type blacks in the United 
States, December 31, 1960-64 


(Thousand pounds) 
Furnace 
Year Gg Total 
n 
SRF!|HMF!| GPF! HAF!) SAF! ISAF ! |Thermal| Total 

900. 43, 402 | 12, 050 66,325 | 4,437 | 39,075 | 23,032 | 219, 568 | 73, 424 | 292, 992 
1960 2__..| 43,402 | 11,040 66, 325 39, 075 23, 032 | 219, 558 | 73,424 | 292, 982 
1961..... 41, 171 7, 694 69, 799 8, 510 | 62, 728 16, 229 ; 50, 644 | 287, 899 
1962 7... 38, 12, 046 68, 470 8, 939 | 58, 471 13,575 | 253, 136 | 40, 208 | 293, 434 
1963 ... 31, 101 7,927 61, 473 4,115 | 50, 391 ,338 | 205,611 | 48,605 | 254, 216 
MORE i 9, 234 » 5, 084 | 36, 062 6, 188, 146 | 42,975 | 231,121 


* Revised. No attempt has been made to revise stocks for previous years since data are not available. 
! For explanation, see footnotes to table 3. 
3 Reclassification of grades. 


EXPORTS 


Total exports of carbon black continued a downward trend in 1964. 
Exports decreased 37,021,000 pounds to 333,907,000 pounds. Furnace 
black rts were down 36,922,000 pounds from the 1963 level, and 
channel black rts also were down 99,000 pounds. The decline in 

rts during the past 4 years was due to the expanded production 
in foreign countries. 


780-780—66— —21 
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TABLE 9.—U.8. exports of carbon black, 1964, by months 
(Thousand pounds) 


Janusry........... 4, 17,367 21,713 || August 

February. ......... 6, 591 20, 356 26,947 || Beptember......... 

arch...... 7, 23, 060 80,090 || October 

ees 6, 20, 861 27,577 AA 

Ay AAA 5,771 22, 203 27,974 [December 
nr 6, 19, 983 26, 372 
(TL eo 6,868 19, 967 26, 315 


Louisiqno 


500 š $ — NWE 

G 

D 

e o 

2 

o 

eJ 

3 

= m 


1942 1944 1946 1948 1950 1952 1954 1956 1958 1960 1962 1964 1966 
FiguRE 2.—Production and shipments of carbon black, 1942-64. 
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TABLE 10.—U.8. exports of carbon black, by countries 


—— a J <a | —rrea Ë —  ] — | Y 


——- — | —— | —P — | Ñ 
|S ECH 


Argentina 2, 133 10, 710 1, 051 
J V 1, 022 4, 749 407 
Sl A 255 5, 762 588 
Colon bia... eee ee a c ae nee a 848 9,065 820 
bu, BEE 336 4, 578 401 
Uruguasy-.--.-..- 184 2, 744 238 
Venezuela. _....-...-...-------------- 865 1, 729 168 
Other South America. ................ 22 1,315 126 
9 vT 1 H 40,652 3. 799 
Europe: 
E de u lu us SZ. s 1, 738 131 
Belgium-Luxembourg................. 5, 139 498 
Czechoslovakia. ...................... 265 23 
DON MAIR isa 1,107 148 
II AA 621 58 
jr. GE 41,583 8, 988 
Germany, West 41,713 8, 420 
A AAA eer 289 24 
Feen... 27 5 
II/ seein oes este sassa 21,317 2, 129 
Net 3 €———— 8, 433 836 
Norway. s T 908 06 
Poland and Dang 287 25 
NES 1 E 
Sweden... uu eue ecce see eae re RE 4, 265 879 
BSwitzerland........................... 1, 464 138 
DSS h ³oW RA edes 3, 512 308 
United Kingdom 25, 384 8, 408 
Kaf ul E 2, 165 243 
Other Europe......................... 459 37 
TOU E 167, 727 16,609 
A sia: 

—Á 2A, 146 1,987 
Indonesia 1. 778 161 
TPAD f]]fJ]J]J]!)ll!l!!;! 8 1,636 161 
CT ũ᷑ũ ⁰! rn ] ² 4. 768 416 
ET 6, 028 1, 104 
Korea, Republic of. 6, 154 507 
Malaysia Republic. .................. 1, 042 91 

—— —— — 1. 603 147 
Philippines. deer 10, 220 890 
ji oS 427 55 
ROY does 6, 102 508 
Other ,, 4? 4. 190 306 
Total... s. ¼¼ d Sis u SO S.S 68, 094 6,513 
Africa: 

South Africa, Republic of............- 1, 405 
United Arab Ropublie (Egypt) 88 
Other Africa 127 
a 222. 8 1, 620 

Oceania: 
Australia 653 
New Zealand. ........................ 323 
y yo: s 12.252 981 
Grand total......................... 442, 437 41, 036 333, 907 31, 929 

r Revised. 


Source: Bureau of the Census. 
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WORLD PRODUCTION 


TABLE 11.—World production of carbon black by countries 
(Thousand pounds) 


SE AA IO NA 
eet 35, 274 37, 407 43, 430 
23222 A IE 76,941 | * 101, 400 138, 890 
A TT 154, 878 178, 462 201, 549 

Za Sasu ATI EE 7, 637 29, 769 65, 426 
E SS. A 93, 936 147, 025 
Rumanlll ss e e e 65, 186 62, 689 65, 082 
South Africa, Republic of. 4178 16, 840 
Fl ( ³ ³ HN 8 NA A 2, 866 
A/ ðĩ’—w . Z 310 676 453 
United Kingdom 500 800, 900 281, 700 
United States. 2,053,727 | 1,979,552 | 2, oe 
%%% sr TT Sl... A 
Yugoslavia......... ð e ... . .. ...-.- 8,514 9, 696 8, 234 


e Estimate. 

» Preliminary. 

NA Not available. 

1 Australia, Ching, India, Mexico, Netherlands, and Sweden produce carbon black, but production 


data are not available. Canada’s carbon black capacity was increased late in 1961 to about 100 million 
pounds annually. Actual production is not published to avoid disclosure of individual company data. 
3 This table incorporates some revisions. 


TECHNOLOGY 


Carbon black is a semigraphitic form of carbon prepared in 8 fine 
state of subdivision by the partial combustion of hydrocarbons. These 
hydrocarbons may be either gaseous or liquid products of the petro- 
leum industry, that is, natural gas or other gas or oil fractions from 
refinery streams. 

Up to 1945 carbon black was made by the channel, gas-furnace, 
and thermal processes, and the principal raw material was natural gas, 
with occasional enrichment of distillate oils. Since the introduction 
of the oil-furnace process in 1945, the position has cha such that 
more black is made currently from liquid hydrocarbons than from gas 
and, it is anticipated that liquid hydrocarbon raw material will pre- 
dominate increasingly. ‘Tremendous quantities of natural gas are 
still used, however. 

There are several kinds of carbon black produced by means of 
several manufacturing processes, one of which is the channel process. 
The first channel plant was built in 1872 in New Cumberland, W. Va. 
When the natural gas of this area was subsequently piped to the 
main cities of Pennsylvania and Ohio the industry migrated to Louisi- 
ana, until the pipelines were constructed in that region, when the 
industry migrated once more. Between 1925-29 it became established 
in the Texas Panhandle; from that time until recently Texas produced 
more than 70 percent of the world’s supply of carbon black. The 
channel process of carbon-black manufacture involves burning natural 
gas in a deficiency of air. Thousands of smoky flames, burning from 
small lava tips, are impinged on cool metal surfaces, 5 
layer of soot or carbon black, which is continuously removed by 
scraping devices. The depositing surfaces, long channel irons, mov- 
ing slowly back and forth over the flames are collectors of the product 
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and have since lent their name to both the methods of manufacture 
and the product. The products are referred to as channel blacks, 
although the term gas blacks as well as the term impingement blacks 
are also in common use. The channel process produces several grades 
of very fine carbon blacks which have maximum color and tinctorial 
strength, very applicable for reinforcing rubber. By altering the 
distance of the lava tip from the channel, modifying the volume of 
gas through the tip, and varying the amount of air admitted, it is pos- 
sible to change the particle size of the black. 

Although the channel process has been almost replaced by the more 
efficient oil-furnace process as the principal source of rubber grades 
of carbon black, it still remains the principal source of the premium 
oiae of the high- and intermediate-color black used in the paint and 
acquer industry, as well as the premium grades of halftone or litho- 
graphic blacks used in the printing ink industry. 

The thermal process produces coarser blacks, giving softer rubber 
stocks more desired for tire carcasses than the narrow range of fine- 
particle carbon blacks manufactured by the channel process. In the 
thermal process, as the name implies a thermal cracking process, 
natural gas is passed on a make cycle through checker-brick furnaces 
preheated to 2,500 to 3,000° F. At these temperatures the gas decom- 
poses to carbon and hydrogen. After the make cycle, the furnace cools 
off and is then fired with an air-gas mixture and heated once again 
to make ee It is then charged with either natural gas or 
1 gas diluted with hydrogen and carbon dioxide, and the make 
cycle is re 

Thermal black particles are EA 17 to 20 times larger in 
size than those made by the channel process. 

The furnace process, introduced in 1922, is an extension of the 
channel process in that laminar diffusion flames are produced, but in 
more concentrated fashion, and confined by a refractory furnace. The 
development of this process resulted from the deslre to improve 
recovery and produce blacks with reinforcing ability intermediate 
between the thermal and channel blacks. In this process special 
slotted or drilled burners are used, through which natural gas and air 
in alternate layers are fired into large insulated furnaces or retorts. 
In a swirling mass of partial combustion the natural gas is converted 
to carbon black. 'The hot carbon, suspended in the spent gas, is car- 
ried from the furnace through large flues to a water-spray tower where 
the reaction is quenched. The cooled carbon aerosal is then partially 
flocculated in an electrical precipitator and subsequently removed and 
collected in a series of cyclone separators. Average yield is four 
times that of the channel process. Although gas-furnace black does 
not provide sufficient reinforcement for use in tire treads it is 
superior to thermal black and has found wide application in 8 variety 
of rubber in which abrasive wear is not a factor. 

The oil-furnace process developed in 1943, represented 8 significant 
advance in the carbon black industry. The use of liquid hydrocarbons 
or oils was substituted for natural gas in the furnace process. The 
burner assemblies of the gas-furnace process was replaced by burner 
nozzles through which liquid hydrocarbons could be either atomized 
or vaporized into the furnace together with the requisite amount of 
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air. The first product of the process was a medium-reinforcing black, 
but further research on equipment design led to production of a black 
equal in particle size to channel black and superior in reinforcing prop- 
erties. This superiority persists in both synthetic and natural rubber 
stocks. From the time of its introduction the oil furnace process has 
increased steadily due to its high efficiency and versatility, taking over 
production from both the channel and gas-furnace process until more 
than three quarters of all carbon black now produced is made by the 
oil-furnace process. The raw material preferred is a highly aromatic 
oil, and although some auxiliary gas is used, the process is independent 
of natural gas resources. As a result, carbon black plants may now 
be located anywhere the oil may be shipped. 

Among the other methods of manufacturing carbon black, the 
re process should be included. In this process, principally con- 
fined to Canada, the black is made by the thermal decomposition of 
‘acetylene. Acetylene is fed into a retort through specially designed 
nozzles. The black aerosol enters a settling chamber and is periodically 
removed. The decomposed hydrogen is vented and burned. 

Lampblacks, the oldest member of the carbon-black family, are 
manufactured by slowly burning suitable oils and tars in a restricted 
supply of air. The smoke, carried by natural draft, passes into a 
series of settling chambers in which the black collects on the walls 
and floors and is periodically removed. 

An important black produced for many years in Germany is made 
from coal] tar residues such as naphthalene and anthracene oils. 
Vapors of these oils are used to enrich water gas (CO and H.), and 
the mixture is then burned from slotted pipes so that the smoky flames 
impinge on cooled rollers. The products are very similar to American 
channel grade rubber blacks. 
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GENERAL SUMMARY 


HE NATURAL gas industry, sixth in the Nation in term of plant 
investment continued to provide the major share of fuel growth 
in total energy supply. 
Marketed production reached a record 15,547 billion cubic feet. 
Total consumption in 1964 was 15,536 billion cubic feet, an increase 
of 696 million cubic feet over the 1963 level. The average value of 
natural gas at the wellhead was 15.4 cents per Mcf. 


SCOPE OF REPORT 


Data on natural gas production, consumption, and value are col- 
lected by annual surveys of oil and gas producers, natural-gasoline- 
lant operators, gas-pipeline companies, and gas-utility companies. 
parate reports are obtained from respondents for each State in 
which they operate. 

Gas volumes reported by the Bureau of Mines are calculated to a 
p base of 14.65 pounds per square inch absolute (psia) 
at 60? F. 

The reports received reflected approximately 80 percent of gross 
natural gas production. The large number of respondents and the 
difficulty of canvassing each small producer has made direct acquisi- 
tion of total production impractical. Most of the output of nonreport- 
ing producers has been shown in purchase listings of reporting 


1 Petroleum engineer, Division of Petroleum. 
3 Mineral specialist (petroleum), Division of Statistics. 
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companies. Marketed production for each State equals consumption 
in the State, plus losses In transmission, plus gas aree in sto plus 
shipments to other States, less gas withdrawn Trom storage, R re- 
ceipts from other States. 


TRENDS AND DEVELOPMENTS 


All trends in the natural gas industry depict growth, but at declining 
rates. Gas consumption increased more than 10 percent per year from 
1950 to 1955, about 8.3 percent annually between 1955 and 1960, and 
5.5 percent per year from 1960 to 1964 for a record high of 15.5 trillion 
cubic feet in 1964 (table 1). Gas companies continued to diversify, to 
venture into foreign investments, and to improve efficiency of their 
operations for increased earnings. 


MARKETED PRODUCTION 


'The total marketed production of natural gas was 15.5 trillion cubic 
feet ar an increase of nearly 800 billion cubic feet from that 
of 1963. e 1964 marketed production was almost double that 
of 55 an annual growth rate of 6.6 percent per year over 
the 10-year pero j i 

Gas distribution and transmission systems are continuing to be 
expanded to keep pace with the increased gas demand in the nation. 
Distribution lines are increasing rapidly because of increased space- 
heating loads as well as other domestic use in suburban areas. 


TABLE 1.—Salient statistics of natural gas in the United States 


k ———— sac am TS 


Supply: 
Marketed production ! 
million cubic feet..| 12, 771,038 | 13, 254,025 | 13,876,622 | 14,746, 063 | 15, 546, 582 
712, 658 698, 050 336 720 885, 307 


Withdrawn from storage do.... S 916, 
Import do.... 155, 646 218, 860 401, 534 406, 204 443, 326 
Tell. do....| 13, 639,342 14, 170, 935 | 15,132, 492 | 16,069, 587 | 16,875, 225 
Disposition: 
Consumption do....| 12, 509, 427 13, 081, 714 | 13,890, 129 | 14,640,480 | 15,536,572 
Eper T... l ¿2 do.... 11, 332 10,747 15,814 16, 967 19, 603 
T u s õ do.... 352 843, 666 940,823 | 1,047,492 | 1,014,814 
Lost in transmission, etc........ do.... 274, 231 234, 808 285, 720 658 
! do....| 13,639, 342 | 14,170,935 | 1 492 | 16,009,587 | 1 225 
VV 
Otal ce scesiaenss ousand dollars.. E 1| 2 
Average cents per Mcf.. 140| ° 151 15.6 15.8 16,4 


1 Comprises nonprocessed gas sold or consumed by products, including losses in transmission, amounts 
added to storage, and increases in gas in pipelines. 


Underground storage facilities have been developed by pipeline and 
distribution companies; these have been additions of major signifi- 
cance to the pipeline network for load-balancing. These facilities 
continued to increase in 1964. In 1952, 151 storage fields were in 16 
States, having a total capacity of 1.8 trillion cubic feet. By 1964 
underground storage capacity had grown to 3.9 trillion cubic feet 
stored in 286 reservoirs in 24 States. Underground storage in 1964 18 
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capable of meeting approximately one-third of the peak-day loads of 
distribution companies in most, of the large market areas. 

The short term projection of atomic energy as a competitive source 
of fuel energy has not developed as rapidly as expected by some prog- 
nosticators. Consequently, the present stage of development of atomic 
power plants for public utility service that has been termed embryonic 
may be expected to be continued, and natural gas will continue to be 
the major mineral fuel in the U.S. economy. 

As reported in the American Gas Association Heating Survey an 
additional 1.1 million customers installed gas heating in 1964, which 
increased the gas househeating customers to more than 25 million, 
about 4.5 percent more than in 1963. In addition to these, 2.3 million 
multifamily dwellings, such as apartments, received gas heat from 8 
central source. About two-thirds of the new customers for services 
of utility companies were in new homes, the remainder represented 
those converting from other fuels in existing dwellings. Illinois, 
Indiana, Michigan, Ohio, and Wisconsin continued to lead the Nation 
in growth of househeating customers, based primarily on conversions 
from other fuels. 

The us and liquid hydrocarbon industries in 1964 were faced 
with & fast-developing competition for energy markets by the electric 
utility industry. At the end of 1963, about 1.5 million homes were 
heated electrically. In 1964, such installations increased approxi- 
mately to 2.0 million and are forecast to rise to 2.5 million in 1965. The 
New England and mid-Atlantic areas of the United States showed the 
largest increase in electrically heated homes, predominantly in multi- 
family dwellings. 


LEGISLATION AND GOVERNMENT PROGRAMS 


DOMESTIC 


The Federal Power Commission is Nr ye governmental regula- 

tory agency administering the Natural Gas Act enacted by the Con- 

in 1938. The purpose of the act, as interpreted by the Supreme 

ourt, is to underwrite just and reasonable rates to consumers of 

natural gas so as to afford them a complete, permanent, and effective 
bond of protection from excessive rates and changes. 

The act grants the Commission comprehensive regulatory authority 
over wholesale gas rates and the accounting and depreciation practices 
of the natural gas companies engaged in interstate commerce, as well 
as jurisdiction over the export of natural gas from and import into the 
United States. 

On January 9, 1964, the Federal Power Commission issued a ruling 
that the rate of return of a gas producing affiliate for an interstate 
pipeline company should be based on standards used for pipeline pro- 
duction generall and not on those applicable to independent 
producers.’ 

In a case involving Florida Gas Transmission Co., the Federal 
Power Commission on June 8, 1964, ordered the company to eliminate 


e Federal Power Commission Annual Report, 1964. FPC A-90, p. 23. 
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from its rate base more than $8 million representing profits to affiliated 
engineering and construction companies. The Commission found 
that these groups were in & position where they could control the action 
of the pipeline company in awarding contracts for building the line 
and that they exercised this control in favor of their own firms. “The 
Commission ruling follows its policy of preventing insiders from tak- 
ing advantage of their position and creating costs which are not sub- 
ject to the check of ordinary business relationships." 


FOREIGN 


Canada.—Policy decisions of the Alberta Oil and Gas Conservation 
Board in 1964 supported future expansion in the Canadian natural 
as industry. A significant feature of the export decisions of the 
Board was removal of an additional 4.8 trillion cubic feet of from 
Alberta, reducing the remaining surplus beyond domestic n to less 
than 1 trillion cubic feet. "Therefore, the industry will need to acceler- 
ius gas exploration to discover more gas to support future export 
emand. 

United Kingdom.—Under the Continental Shelf Act of 1964, the 
United Kingdom acquired sovereign EE over a designated 100,000 
square miles of the North Sea Shelf. This act gives the Crown any 
rights exercisable by the United Kingdom outside territorial waters 
for the seabed and subsoil and their natural resources. Both explora- 
tion and production licenses are granted by the Minister of Power to 
United Kingdom nationals or registered companies. If natural gas is 
discovered, its use in or transmission to Great Britain will not be 
approved unless the gas is to be used for nonfuel purposes and the 
appropriate Área Gas Board has been given an opportunity to pur- 
chase the gas. 

Netherlands.—The Netherlands Government regulations on mineral 
development are somewhat unusual in that all minerals belong to the 
Government, and permits are not required to conduct exploration 
work. Concessions can only be applied for after the discovery has 
been made. Unusual leasing procedures have discouraged operators 
other than Netherlands Petroleum Co. (NAM) from working in 
Netherlands. However, with the discovery at Groningen in 1959 at 
least 13 other companies are exploring for natural gas, chiefly in the 
northern part of the country. Limited preliminary exploration in 
offshore Dutch waters took place in 1964, pending the establishment 
of new mining legislation by the Dutch Government. 

Final agreement on the Continental Shelf delimitation between 
Netherlands and West Germany was signed in December 1964. This 
agreement established the border line between the Dutch and German 
area of the Continental Shelf to the 54th parallel without setting a 
precedent for the final national frontier. Fixing boundaries in the 
central district of the North Sea will require future multilateral 
negotiation between West Germany, Netherlands, United Kingdom, 
Norway, and Denmark. 


d Work cited in footnote 3, p. 24. 
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RESERVES 


At the end of 1964, the American Gas Association (AGA) Commit- 
tee on Natural Gas Reserves reported that proved recoverable natural 
gas reserves of the United States reached a new high of 281.3 trillion 
cubic feet (table 2), 5 trillion cubic feet more than the gas reserves at, 
the beginning of the year. During the past 14 years, as shown, na- 
tional gas reserves have increased from 185 to 281 trillion cubic feet 
UE e to meet the rapidly expanding energy requirements of the 

nited States. The disposition of the annual estimates of natural 
reserves for the 1950-64 period by type of gas reservoir is given in Be 
ure 2. A slight growth in nonassociated gas reserves has occurred 
within the past 5 years (table 2). "This growth has resulted from the 
deeper exploratory drilling required for new discoveries, which gener- 
ally produces gas in this nonassociated ani seth 

The annual gross additions to gas reserves for the period 1947-64, 
including new field discoveries as well as extensions of old fields and 
revisions of previous estimates are given in figure 1. In 1956, the peak 
year in exploratory drilling and best discovery year, 24.8 trillion eubic 
feet were proved, motivated by the Suez Canal situation. Likewise, 
the low number of exploratory wells drilled in 1954 (fig. 1) is attrib- 
uted to the termination of the Korean War and overcapacity within 
the petroleum industry. The sharp decline in gross additions to gas 
reserves from 1959 to 1960 resulted from the aftermath of the 1958 


TABLE 2.—Estimated proved recoverable reserves of natural gas in the 
United States 


(Million cubic feet—14.78 psi at 60° F) 


Changes in reserves during 1964 
Rtate 
fields ! 

Alaska. aaa 1, 690, 724 146, 058 1, 000 6, 417 
ATKANSAS. lecce a e 1, 792, 044 286, 586 97, 780 7,165 84, 083 
California‘. //. 8. 865, 726 672, 499 141, 808 11, 598 637, 924 
Colorado. ....................... 1, 876, 057 — 04, 438 18, 050 1,313 101, 724 
A «ce aeea n 168, 595 —128 80 17, 301 6, 347 
mans 60, 180 2. 264 46 12, 048 3, 270 
Al AAA e aa e e 17, 994, 235 42, 157 67,134 2, 579 817, 963 
Kentuckxꝶꝙ /. 1. 085, 236 5,217 68, 776 9, 578 74, 452 
Louisiana hh. 75, 364. 992 4, 915, 365 2, 950, 060 121 4. 154. 220 
Michigan. n 722, 812 293 14, 309 23, 566 30, 704 
Mississippi... .. .... ec eee 2, 481, 627 58, 306 10, 250 581 195, 000 
Montana 598, 131 6, 660 2, 176 11. 397 28, 095 
Nebraska. . 100, 042 — 2, 771 3. 035 11. 931 
New Mexico. .......-.--.-----.-- 15, 037, 822 1, 116, 604 85, 800 598 886, 389 
New LOr kk. 132. —1, 147 1, 360 8, 785 2, 704 

North Dakota................... 1, 119, 575 19, 420 7, 88A 0 36, 
SE j1 — 6, 000 16, 325 87, 713 
Oklahoma 19. 138. 820 1. 586. 206 239, 688 149 1. 207. 628 
Pennsylvanla . 1. 214, 498 69, 555 14. 560 284 85. 322 
„ . ees ce -2-0 117, 809, 376 4, 403, 407 3, 074, 409 4, 112 6, 436, 249 

Util. l. Sl. A 638, 324 —65, 955 12, 058 64 65, 

FFV 31, 303 0 2, 800 0 1, 
West Virg ina 2. 311. 164 175, 859 27. 353 30, 022 196, 453 
Wyoming , 088, 546 — 53, 775 70, 062 — 880 235, 393 
Other States L... aane . 180, 332 3, 087 11, 370 8, 703 
Total iii .. ...........- 276, 151, 233 13, 342, 837 6, 909, 301 195,111 15, 347, 028 


See footnotes at end of table, 
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TABLE 3.—Estimated proved recoverable reserves of natural gas in the 


United States—Continued 
Reserves as of December 31, 1964 
State Nonasso- | Associated ? Total 
ciated # torage 
FORD aaa Z ERE ag 1, 748, 527 1,831, 365 
kansas. ee A 1, 569, 426 2, 100, 092 
California . 3, 354, 184 9, 053, 707 
Colorado. o nne 1, 399, 049 1, 729, 258 
TWEET PME EM 179, 501 
eee, 71. 268 
piesa sees cen 8 16, 578, 324 17, 278, 142 
Kentucky 982, 1,094, 355 
AAA 65, 012, 415 79, 076, 309 
„ = < ca . a acción 151, 774, 276 
Mississippi. .......--..---------- 1, 907, 408 2, 355, 764 
Montana 384, 278 590, 269 
Nebraska 93, 383 
New Merxico..................... 11,463, 976 15, 354, 435 
Do] us S. ͤ S.S.S EE ; 133, 489 
North Dakota 6,372 1, 110, 645 
AAA AA 8 ç 709, 421 
Oklahoma 14, 963, 987 19, 757, 235 
Pennsylvanla 703, 9 1, 243, 575 
yàioc d... 2. ¿l S Tl O tess 80, 457, 781 118, 855, 055 
Utah oe tet ees 882, 1, 519, 408 
lf A 32, 1 32, 180 
West Virginia.................... 1, 936, 618 2, 347, 945 
W PCC „223, 793 768, 560 
Other States i... .. . . n n nan n , 764 191,82 
Total... . . . . . . . .. 207, 122, 360 281, 251, 454 


1 Excludes gas loss due to natural gas liquids recovery. 

3 Net difference between gas stored in and gas withdrawn from underground storage reservoirs, including 
adjustments and native transferred from other reserves categories. 

Net production equals gross withdrawals less gas injected into producing reservoirs. Changes in under- 
ground storage and gas loss due to natural gas liquids recovery are excluded. Fourth quarter production 
estimated in some instances. 

4 Includes offshore reserves. 

5 Includes Alabama, Arizona, Florida, Iowa, Maryland, Missouri, Tennessee and Washington. 

* Free gas not in contact with crude oil in the reservoir and free gas In contact with oil, where the produc- 
tion of such gas is not significantly affected by the production of crude oll. 

? Free gas in contact with crude oil in the reservoir where the production of such gas is significantly affected 
by the production of crude oll. 

8 Gas in solution with crude oll in the reservoirs. 

* Gas held in underground reservoirs (including native and net Injected gas) for storage. 


Source: Committee on Natural Gas Reserves, American Gas Association. 


recession when the industry experienced stringent cutbacks in explora- 
tion. The 17-year record of the new additions to proved gas reserves, 
(ig 1), exhibits an overall increasing trend. 

he reserves added each year by extensions and revisions have been 
EE twice the reserve added be new discoveries, which is related 
to the procedure used to estimate tota] reserves of a field in the year 
of its discovery. Satisfactory estimates can only be made following 
sufficient field development whereby adequate production history is 
available for reserve estimation. For these reasons, the reserves li 
ed as discovered during any current year must be considered only as 
the reserves estimates indicated by the drilling in that year. 

Effective December 31, 1963, the standard conditions for reporting 
natural gas reserves estimated by the AGA Committee on Nature Gas 
Reserves were changed from 14.65 psia to 14.73 psia at 60? F. 

Gross additions to natural gas reserves in 1964, were more than 90 
trillion cubic feet for the sixth time in the past 17 years. About 39 
percent of this increase occurred within onshore and offshore Louisi- 
ana, and more than 80 percent of these new reserves were non-associ- 
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Trends in annual gross additions to natural gas reserves, trillion 


FIGURE 1 


cubic feet, 1947-64. 
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DOMESTIC PRODUCTION 
GROSS WITHDRAWAL 


Grross withdrawal represents the sum of marketed production, which 
comprises gas sold or consumed by producers, including loss due to 
natural gas liquids recovery (shrinkage) ; loss in transmission, amount 
added to storage; and increases in gas pipeline, gas repressured— 
which includes gas returned to formations, used for pressure mainte- 
nance and cycling; and gas vented and flared. Total withdrawals 
from gas wells and oil wells are estimated from annual Bureau of 
Mines Supply and Distribution Surveys (fig. 3). The quantity of 

vented and flared is compiled from company data reported to the 

ureau of Mines. The data are supplemented by estimates of losses 

derived from figures published by the Natural Gas Reserves Commit- 
tee of the American Gas Association and State conservation bodies. 

"Total gross withdrawals of 17.5 trillion cubic feet include all gas 
withdrawn; however, not all is included in the marketed production 
figure of 15.5 trillion cubic feet, e renting te quantity entering the 
gas market. The remaining 2.0 trillion cubic feet was reinjected in 
the procnang formation, vented, and flared. 

The amount of gas produced from gas wells and oil wells is shown 
in table 3. The proportion of total gas production coming from gas 
wells has increased since 1935, and in 1964 was approximately 75 per- 
cent, with the remainder derived from oil wells. This increase in gas 
resulted from deeper drilling to reach productive formations, which 
generally contain more gas. 

The amount of gas returned to formation (table 3) decreased 196 
billion cubic feet to 1.6 trillion cubic feet from the 1963 level. The 
amount vented and flared (partly estimated) was 341 billion cubic 
feet, an 11.0 percent decrease from 1963. 

j! of natural gas in the United States in 1964 
was 15.5 trillion cubic feet, 5.4 percent more than in 1963 ee 4). 
From 1960 to 1964 (figs. 3 and 4, table 4) the total marketed produc- 
tion increased 4.9 percent per year. Gas used for repressuring and 
cycling remained relatively unchanged, and gas vented and flared 
continued to decline at the rate of 13 percent per year. 

Production of natural gas, while occurring 1n at least 29 states, is 
concentrated mainly in the West South Central States. Texas is the 
leading State in marketed production. It has been the leading pro- 
ducer in the Nation since 1929, when it displaced Oklahoma. 


STORAGE 


Storage gas near consuming centers is proving to be a successful 
method of handling seasonal peak requirements to gas transmission 
systems. Often this storage is supplemented with some type of 
standby facility, such as manufactured and mixed gases of liquefied 
natural gas. Economics govern the choice to shave peaks during high 
demand periods. When the transmission line is relatively short it 
may be more economical to build sufficient capacity into the line to 
deliver peak requirements. In other instances, involving long trans- 


MINERALS YEARBOOK, 1964 


per 


gas stored for 
percent per year. 


is 


| I KL ST EE ES Se sI. 


ents. 


ected as 


Taa from 


KEE EE k 4 b k i a b 8 EE? 
N d w XX 4 NN N d 3 9 


UDH GE ANA MAPA 
SSE 0% 
T NIS YÁ RAR 


BD nodo 
e 
^ 


were in 
The 1950-64 


ited States (fig. 5) indicates an in- 


rate of 6.5 


ercent of the gas 


wi . 
of 130 billion cubic 
P 


8 


gas 


2j 
M CAT A 
ATT. DN EE d 
"ir WA MAC AA CH) 
% J 


C ' Wu Ku vy ON `. 
8 UE WOOO 
» ` 


volume. 


on, terminal storage 
growth 


rease In net 


i 


table 5) 
H 


, EMS 
4 SLA A LA 
— d 
⁄ , 


increase 


OVera 


feet ( 
The volume of 
The inc 


ae 
< 
, 
< 
— 
£ 
< 
4 
DERN 
⁄ 
/ 
„ 
⁄⁄⁄ 
1C 


° 


b 


10n Cu 


g rate, an 
od 


ak days for more than 80 


„ / 
— hhh, 


~ 
"> 
=> 
72 
` 
rt 
* 
> 
e 
= 
+> 
> 
+ 
w 
F 
Y, 
F 
F 
"d 
d PH 
7 
„ TIPA AA fp hfs, 
VASA si — . 
Yj yyy HEEL: 


< 
> 
< 
> 
^ 
z 
< 
» 
> 
* 
os 
> 
-> 
KE 
A 
d 
Af, 
/ 


Morketed - production 
ented and flared 
als the 1963 net stored 


peri 
od was at the reduced rate of 1 


pe 
sendout deliveries to be taken from storage to meet gas 


.0 trill 

d storage. 

ion cubic feet, a net 
equ 


States, trillion cubic feet, 1954-64. 


stored in the Un 
a decreasin 


Gross withdrawals 


for the 


peri 
ot uncommon on 


groun 


mately 1 
der 
was 885 bill 


^ TAY TAYA 


"NAN 


lines and extreme demand flucuat 


preferred. 
xi 


. 5), which 
at 


et 
tren 


1954 1955 1956 1957 1958 1959 1960 861 1962 1963 1964 1965 
Ficurg 3.—Gross withdrawals and disposition of natural gas in the United 


L to un 
fig 
in n 


mission 


Appro 
inpu 


stora 
feet 
cent per year 


the 1959-64 


It isn 


trend 
creasing 


uon “13934 38ND 


329 


TABLE 8.—Gross withdrawals and disposition of natural gas in the United States 
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AVERAGE PRICE AT WELLHEAD MARKETED PRODUCTION 
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Figure 4.—Marketed production of natural gas by regions and average well- 
head price. 


TABLE 4.—Marketed production of natural gas in the United States“ 


Change| Estimated value 


Quantity (million cubic feet) from at wells 
Rtate 1963 (thousand dollars) 
(per- 
cent) 
1963 1964 

Alabama........ —6.2 21 18 
Alaska... 30.4 1, 111 1,719 
Arizona........ EE, WE 51.8 161 241 
Arkansas 0.1 11. 796 11. 806 
California....... 2.7 | 189,420 198, 551 
Colorado 8.1 12, 887 13, 459 
Florida.......... 14. 3 7 Š 
Illinois —16. 8 1,220 905 
Indiana......... —30. 1 67 47 
Kansas.......... 4.8 97, 482 96, 031 
Kentucky....... 3.7 17, 838 18,257 
Loulsiana........ 6.3 | 777,820| 793,325 
Maryland....... ; S —15.4 439 3⁄4 
Michigan 20, 790 28, 987 —3. 9 8, 902 7, 984 
Mississippi 172, 478 170, 271 2.6 81, 825 JI, 
MissourÍ........ 75 92 8.0 27 26 
Montana........ 83, 418 —16.1 2,253 1, 965 
Nebraska........ 15,258 —14.5 2, 454 1, 70 
New Mexico 798, 928 8.7 96, 197 101, 932 
New York....... 4, 990 —21.1 L 100 963 
North Dakota... 19, 483 5.8 6, 264 7, 634 
n 36, 074 1.3 8, 909 8, 880 
Oklahoma....... 824, 266 7.3 100, 405 166,747 
Pennsylvanla... 113, 928 —11.8 24, 091 22, 949 
Tennessee 63 —14.4 17 15 
Texas. 5, 892, 704 8.2 775, 029 809, 180 
Uta 51.040 4.0 14,036] 1090 
VirgIn ia 2,227 —22. 8 488 1.9 
West Virginla...| 208, 757 —3.0 55, 919 50, 968 
Wyoming 181, 610 11.4 | 29,687 29, 808 
Total. 13, 876, 622 |14, 746, 663 15, 546, 592 5. 4 |2, 328, 030 | 2, 387, 689 


1 Comprises gas either sold or consumed by producers, including gas loss due to natural gas liquidsre 
covery, losses in transmission, quantities added to storage, and increases of gas in pipelines. 
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TABLE 5.—Natural gas stored underground in and withdrawn from storage fields 
(Million cubic feet) 


—— Y Í — as EH | —amur—aaas—a J — — — 


- en e m mm e ge e ep mp e e 


—— — o op e em ep o mm e e mm oom 


———EUäꝓ P e om em e e em gr em ep em gp er em œ œ A œ 


Ee 4, 034 
Kentucky... ce c e ee e 18, 863 19. 000 —137 19, 428 15, 856 8, 572 
Miclilgdl oi. coeno erm EE Ree 153, 008 123, 651 2A, 357 170, 967 154, 488 10, 479 
MississippL ................... 3, 567 3, 467 100 4, 569 3, 994 575 

oun andes uA E SII E 10, 093 7,179 2, 914 7, 156 5, 207 1, 949 
Montana.. 18, 529 5. 594 12, 935 17. 083 5. 691 11. 392 
Nebraska 457 716 —259 5, 147 2, 036 3, 111 
New Jersey ARMAR A A E 798 1, 103 _ 
New Medien... 5,414 7.354 —1, 940 6, 574 5, 073 1, 501 
New York.................... 43, 223 42, 297 926 38, 624 33, 617 5, 007 
TEEN 138, 757 127, 029 11, 728 131, 615 123, 677 7, 938 
Oklaho naa 30. 435 26, 067 , 368 21,971 22, 611 — 
Pennsylvania 195. 513 194, 800 623 197, 684 180, 313 17,371 

c 26. 313 25, 244 1, 069 , 505 25, 114 1 
Eeer a aa 1, 284 1, 088 196 5 67 
Virginia... ⁰d?ß 2 DEE 16 ö AA WEE 
West Virginia. 154, 297 140, 325 13, 972 126, 478 125, 755 723 
yoming..................... 2, 796 8, 167 —371 2, 477 4, 077 —1, 600 
Nor! 1. 047, 492 916, 720 130, 772 1,014,814 885, 307 129, 507 


E withdrawn from storage 
>Ç Net gos stored 


d 200 400 600 800 1,000 1,200 
CUBIC FEET, billion 


Rouge 5.—Trends in net gas stored underground in U.S. storage flelds, 1950-64. 
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Underground storage areas for the U.S. gas industries increased 
to 286 pos involving 11,566 wells with a total reservoir capacity of 
3.9 trillion cubic feet (table 6). These former dry gas productive 
reservoirs serve as giant banks from which gas can be withdrawn dur- 
ing cold weather and deposited as storage in summer. Capital invest- 
ments for storage sites totaled more than $1.2 billion. Gas sto in 
water sands (aquifers) is rapidly developing, and approximately 11 
percent of the storage pools were of this type—representing about 6 
percent of the total storage capacity. 

As shown in the American Gas Association 1964 report (table 6), 
55 is the leading storage State —having 693 billion cubic 
feet of capacity. Michigan, Ohio, West Virginia, California, Illinois, 
and Oklahoma are within the top seven storage States and contain 
approximately three-quarters of the gas storage. Devonian, Missis- 
sippian, and Pennsylvanian age geologic formations are the predomi- 
nant storage reservoirs in use. Effective December 31, 1964, 2.3 tril- 
lion cubic feet of gas excluding native gas was in storage, utilizing 
about 59 percent of the available storage capacity. 


TABLE 6.—Underground storage statistics, December 31, 1964 
(Million cubic feet—14.73 psi at 60° F} 


'Total reser- 
State Number of volr capacity 
pools (million 
cubic feet 
Arkansas. e . ¼m e sae 6 25 16, 069 23,7533 
Gallo 8 6 143 130, 650 281, 950 
a yl A A A 2 18 4, 197 7, 937 
A A 13 541 134, 433 280, 245 
A EE 19 501 42, 220 53, 420 
LEE 5 154 109, 033 154, 876 
GE 16 742 79, 406 103, 368 
Anek. 8 14 457 31, 534 48, 380 
Louisiana. e cles. 1 3 212 1, 000 
Menn 25 1, 707 260, 686 530, 462 
lel ag SHEET 8 2 27 6, 047 6, 916 
Missouri.......... ie eu EURO las 2 59 24, 636 70, 000 
Montana. ...... < <c 8 5 136 09, 522 155, 457 
Nebraska. lel lle ecc eer 1 7 2, 319 39, 270 
New Mexick ooo 3 85 8, 699 57, 802 
h hte Cte wok 15 722 87, 238 108, 430 
I/ EE 17 2, 600 320, 181 480, 951 
Oklahomsas............. Ee cen de 10 99 117, 213 253, 201 
Pennsylvania 69 2, 104 492, 438 692, 709 
JJ́ ꝛ˙ꝛↄwmu] A OS E 13 111 88, 248 92, 326 
A A O sys 1 9 852 918 
Washington___........ e e 1 14 884 20, 000 
West Virginia... ........... ll .. e e e 88 1, 253 306. 073 416, 066 
C ²“˙ d ee ee 2 9 13, 600 62, 628 
z Lu sullul Qu uu dau E aee 286 2, 312, 890 


Source: American Gas Association. 


The producing gas and condensate wells in the United States at 
yearend was 103,084 (table 7). Texas, West Virginia, and Penn- 
Sylvania are the leading States in gas wells and condensate wells 
containing more than 63 percent of the 1963 wells and 53 percent in 
1964. ‘The increase in total producing gas wells is the result of deeper 
development drilling to meet the increased gas demand. 
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TABLE 7.—Gas wells and condensate wells in the United States 


State Completed | Producing | Completod | Producing 
during 1963 ! | Doc. 31, 1963 | during 1964! | Dec. 31, 1964 
o EA IA JJ 
O ⅛ðV.m 8 5 10 2 13 
e 2 6 10 
KE AA mM. giu sos 43 490 48 515 
California; uc a da 2 Z u D a 118 879 123 950 
Seo; y 8 93 501 70 560 
MD EE 12 25 17 25 
Indiana: ³ðV ⁰⁰ 8 8 285 2 2 
KAR a m nals ca ¿L aa coos 227 7, 050 219 7,174 
Kentucky EE 107 5,210 194 5,320 
üer IA 614 7, 538 8, S 
A EE, , 

e ß 8⁴ 175 53 195 
Mississippi zs... k- E 22 450 18 435 
CS WEEN, PU 5 0 orase 6 
Mentees SSS RA FRU 15 905 16 869 
Nebraska... à ZZZ 1 44 32 41 
„F ĩðâV? ee e e e qum eai e 281 7,150 340 7, 306 
New ( ³˙¹wmi d ders L 130 45 1,155 
Nor... gliese N 31 
G; E D Dee CER Me EA 217 7,128 288 7,160 
Oklahoma. ee 430 6, 639 464 6, 813 
Penn ans.. ca 220 16, 600 358 14, 120 
Kuba EE, AA c oor 200. RE 30 
o EE 1, 308 22, 016 1, 328 22, 995 
Utah. cc ͤ y Es A E 21 1 19 135 
et Alt" EE 2 98 2 100 
West Virglnia................. le Lll elc lc le s. 791 17, 500 652 17, 960 
, ß 53 578 51 610 

Total. il. seee 4, 756 102, 966 4, 855 103, 084 


t Source: Oil and Gas. Journal. 


CONSUMPTION 


Consumption of natural gas has & predominant concentration in 
areas favoring certain types of industries. The primary reason for 
such market concentration is determined by availability of pipelines 
for transportation from source areas. Markets are increased as pipe- 
lines expan 
More than one-fifth of marketed natural gas in the Nation was 
consumed in Texas (table 8). The second ranking State in gas con- 
sumption was California, having 1.74 trillion cubic feet of gas. The 
large gas consumption in Texas, is attributed to the substantial volume 
used within the State in oil and gas fields, plant operation, and petro- 
leum refineries. 

Total gas consumption represented 99.9 percent of the total 
marketed production with the remainder in storage, exported, or lost 
in transmission. Louisiana and Texas led the Nation in the quantity 
of interstate gas shipments (table 8). 
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TABLE 8.—Marketed production, interstate shipments, and total consumption of 
natural gas in the United States * 


(Million cubic feet) 


Interstate move- 


Marketed produc- 
tion ments 


ission Change in C 
mission on- 
loss and | under- sump- 


State by region or country Average 
value at 
Quantity | wellhead 

(cents 


Quantit 
shi 


per Mcf) 
New England: 
Connecticut g/ lll „„ 
Massachusetts „„ 
New Hampshire 
Rhode Island... ..... . A, W |... e 
Total: 
NOGA A AA 
Le EP AA TET WEE 
Middle Atlantic: 
OW L A ðↄ² e PA 88 
New York.............. 3,125 30.8 741 
Pennsylvania............ 82, 166 27.2 65, 445 
Total: 
1964. 85, 291 27. 3 66, 186 
1963..............- 96, 619 26.1 118, 613 
East North Central 
ANOS es ole ees 867 747, 384 2, 588 17, 477 731, 921 
Indiana..............-.- 200 449, 648 1,408 11,423 333, 718 
Michigan 31. 558 493, 665 8,116 16, 479 500, 628 
;» e 37,309 800, 126 4, 949 , 988 824, 111 
Wenn EE 174, 296 4,094 |.......... 170, 202 
Total: 
16 —8 76, 934 2, 565, 119 21, 155 53,317 | 2, 560, 580 
E RA 79, 412 2, 423, 73, 031 58, 636 | 2, 309, 668 
West North Central 
OW RA A E CE WEE 254,253 | —1,472 12, 091 243, 694 
Kansas 768, 246 183, 971 12, 594 4, 084 43, 42 
Minnesota. .............|...........]|-- 237,116 | 140 236, 976 
Missourl...............- 108 3, 829 1,949 |. 325,194 
Nebraska 11, 155 155, 651 —529 111 164, 224 
North Dakota 84, 700 8, 100 460 |.........- 26, 232 
South Dakota....... .. A A 27,477 —162 |.......... 27, 639 
Total: 
/ / 222 : 814, 209 1, 192, 432 14, 860 21,185 | 1,457,328 
% 778, 895 200, , 698 11,491 | 1,326, 945 
South Atlantic: 
Delaware. acc ß ß A 17, 508 867 50 17, 091 
District of Columbia. ...|...........]..........]........... 20, 721 88 |.......... 20, 633 
Oda ic reaa ahe uas 40 186, 898 1,689 |.......... 185, 249 
r , E re EE 207, 643 952 |.....----- 206, 891 
Maryland 1. 381 87, 521 180% 86, 813 
North Carolina 1... ..... . |... a .. M 70,654 II 68, 533 
South Carolina 44æũ .. ee 82, 015 3, 0 78. 716 
Virginia u.a etu E 1,609 5 91,683 2615 |.......... 89, 072 
West Virginia..........- 203, 872 133, 052 8, 926 728 182, 515 
Total: 
„„ 206, 902 897, 695 A, 923 778 935. 313 
196. 213, 976 950, 605 589 14, 028 893, 277 
East South Atlantic: 

C rici 166 220,620 | —1,281 |.......... 222, 047 
Kentucky............... 77,360 172, 282 ,024 3, 572 185, 780 
Mississippi. 181,414 208, 137 6, 329 575 252, 023 
Tennessee 188, 392 988 — 181, 476 

Total: 
1964. 259, 017 789, 437 16, 685 4, 147 841. 326 
196. 251, 708 739, 718 12, 426 —37 


See footnotes at end of table. 
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TABLE 8.—Marketed production, interstate shipments, and total consumption of 
natural gas in the United States—Continued 


Marketed produc- Interstate move- 
tion ments Trans- 
mission |Changein| Con- 


State by Bs loss and ander sump- 
region or coun unao- groun 
Quantit quantity counted | storage 
ship receiv for 
West South Central: 
Arkansas 222, 647 18, 826 632 278,671 
Louisiana. .............- 8,242,500| 220,734 | 14, 3700 1, 139, 186 
Oklahoma 728, 459 17, 333 14, 273 —040 598, 631 
C 3. 180, 381 96,634 60,418 4,391 | 3,377, 098 
S o 7,157,115 557,848 | 107,887 4,383 | 5, 388, 581 
19888 6, 657, 636 544, 111 100, 110 6, 1285, 223, 682 
Mountain: 

Sege 1, 230 163, 646 1,871 |..........| 162,570 
Colorado................ 52, 254 176, 923 , 949 236, 325 
¡A WEE, MEA A IN 29,259 | —1,566 |.......... 30, 825 
Montana 1, 887 58, 019 2,276 67,652 
%% . . . AA A 8 24, 004 76 L 23, 928 
New Mexico............- 650,481 47,147 16, 712 257, 173 
¡A ES 28, 098 78, 232 5,617 119, 625 
Wyoming 174, 008 7, 500 420 67, 550 

Total: 
19644. 907, 958 579, 789 26, 765 965, 657 
1903............... 795, 788 539, 975 85, 725 927, 897 
Pacific: 
Alaska 6,972) 77. 44 491 8, 781 
California. ..............| 664,051 | 2.9 99 1, 130, 068 45,816 10, 962 | 1, 737,341 
e A A EEN 52,600 | —1,285 |.......... 53, 084 
Washington 100,651 | —5, 1338 105, 789 
1004. 670,323 29.92 1, 283, 418 39, 884 10, 962 895 
19083...............| 650,94 | 2.3 |........... 1, 098, 202 33, 874 26, 788 524 
ZE |e | E | ew LEE 
Total United States: 
1966. 15, 546, 592 15.4 | 8,984,412 | 9,408,135 | 304,435 378 
1903............... 14, 746, 663 15.8 | 8,683,121 | 9,072, 368 364, 658 480 
Foreign: 
Cansda...... .. .. A E 390, 721 9,0608 |- 222 So... onc pa ur WE 
EE AN r l suu dte 52, 605 hh 1... ... AA 
Grend total move- 
ments: 
TOO ũ ]: 2. |. ZS I. SS 9,427,738 | 9,427,788 |..........].......-..]|- -.-.--..- 
lr GE MAA suse do 19, 089,325 |39, 089, 3444 • 


1 No shipments were made into Maine, Vermont, and Hawaii. 
3 Includes total Foreign shipments of 406,204 million cubic feet. 
3 Includes total Foreign receipts of 16,957 million cubic feet. 
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TABLE 9.—Natural gas moving interstate, imports, and exports 
(Million cubic feet) 


Producing region 


Mary 
North Carolina. 
South Carolina. 
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TABLE 9— Natural gas moving interstate, imports, and exports—Continued 


Grand total. |9, 427, 738 | 66, 186 


Central| Central Central| Central 


66, 701 
66, 314 


8, 237 
44, 015 
1, 834 


187, 19) 


4064, 891 


464, 891 


8, 327 
8, 149 


16, 476 


7, 001 |513, 268 |146, 588 |186, 296 |7, 157, 115 
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TABLE 10.—Consumption of natural gas in the United States * 


Change Estimated value at 


Quantity (million cubic feet) from point of 
State by region 1963 pti 
New England: 
Connecticut 
Massachusetts... 
New Hampshire. 
Rhode Island.... 
Total 
Middle Atlantic: 
New Jersey. 
New York....... 
Pennsylvanía.... 
Total.......... 1, 079, 506 | 1,118, 939 | 1,198,674 | 1, 280,617 | 1,321,214 
East North 
Central 
Illinois.......... 538, 549 574, 346 620, 309 658, 432 731, 921 509,572 | 535,676 
Indlana......... 212, 851 239, 932 272, 309 297, 897 333, 718 192, 725 | 205,336 
Michigan , 531 407, 732 443, 677 463, 667 500, 628 381,533 | 405, 434 
Oh loo 698, 569 719, 674 756, 398 797, 318 824, 111 568, 000 | 583,823 
Wisconsin 90, 620 113. 679 136, 516 152, 354 170, 202 136, 589 142, 98 
Total. 1, 907, 120 | 2,055, 363 | 2, 229, 209 | 2,369, 668 | 2, 560, 580 1, 788, 419 |1, 872, 37 
West North 
Central: 
Iowa 187, 138 204. 663 213. 552 219, 005 243, 634 11.2 124, 253 134, 115 
Kansas 372, 302 364. 957 880, 055 433, 429 11.7 119, 191 134, 923 
Minnesota....... 179, 827 192, 584 214, 130 219, 047 230, 976 8.2 , 400 151, 638 
Missouri........ 261, 372 274, 487 289, 482 303, 075 325, 194 7.3 | 169.147 | 187.653 
Nebraska........ 139, 028 143, 169 146, 043 149, 014 i 10, 2 69, 135 76, 634 
North Dakota... 17, 274 19, 625 22, 196 23, 765 26, 232 10. 4 , 662 10, 841 
South Dakota... 24, 533 25, 820 27, 413 25, 159 27, 639 9.9 15, 518 17, 019 
Total. 1, 181, 474 | 1,225,305 | 1,292, 871 | 1,326, 945 | 1,457, 328 9.8 | 644,306 | 712,823 
South Atlantic: 
ela ware 9, 035 9, 380 14, 492 16, 378 17, 091 4.4 14, 971 15, 413 
District of 
Columbia 18, 142 18, 518 19, 338 19, 359 20, 633 6. 6 28, 731 28, 942 
Florida.......... 137, 875 143, 656 157, 735 177, 496 185, 240 4.4 90, 122 100, 796 
Georgia 182, 087 179, 957 192. 638 187, 600 206, 691 10.2 120, 080 129, 673 
Maryland 64, 923 68. 390 76, 551 81, 774 86. 813 6.2 106, 554 110, 755 
North Carolina.. 45, 442 50, 523 56, , 68, 533 10.0 46, 415 52, 609 
South Carolina 58, 532 60, 928 70, 645 75, 099 78, 716 4.8 45, 184 49, 121 
Virginia 66, 181 70, 579 77, 254 83, 011 7. 3 85, 575 566 
West Virginia... 179, 069 192, 221 188, 602 , 204 182,515 | —4.1 103, 684 101, 841 
Total 762, 186 794, 152 853, 628 893, 277 935, 313 4.7 641,316 | 674, 715 
East South 
Central: 
Alabama........ 184, 118 184, 909 194, 369 205, 763 222, 047 7.9 112, 688 118. 395 
Kentucky....... 159, 710 161, 912 168, 138 175, 928 185, 780 5.6 97, 858 101, 346 
Mississippi 188. 864 190, 930 199, 733 227, 184 252, 023 10. 9 76. 305 84. 398 
Tennessee 155, 623 160, 667 167, 737 169, 418 181, 476 7.1 89, 045 87,187 
Total 688, 315 69S, 418 729, 977 778, 293 841, 326 8.1 375,896 | 391,926 
West South 
Central: 
Arkansas 216, 516 209, 420 224, 744 251, 129 273, 671 9.0 82, 409 92. 576 
Loulsiana....... 947, 938 | 1,036, 587 | 1,007,041 | 1,070, 471 | 1,139, 186 6.4 268, 358 271, 333 
Oklahoma 383, 042 375, 096 485. 72 588, „631 1.8 151, 723 153, 227 
Teras 2, 981. 167 | 3,030, 914 | 3,209, 968 | 3,313,837 | 3, 377, 093 1. 9 707,973 766, 425 
Total 4, 528, 663 | 4,655,317 | 4,927,479 | 5, 223, 682 5, 388, 581 8.2 |1, 210, 463 |1, 283, 561 


See footnote at end of table. 
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TABLE 10.—Consumption of natural gas in the United States '—Continued 


Quantity (million cubic feet) Change Estimated value at 
fron point of 
State by region 1963 consumption 
(per- 
cent) 
1960 1961 1962 1963 1964 1963 1964 
Mountain: 
Arizona 135, 494 153, 674 157, 892 157, 494 162, 570 3.2 77, 144 74, 450 
Colorado. ....... 207, 646 212, 611 204, 940 207, 663 236, 325 13.8 81,611 99, 219 
ho... .. ... 22, 006 23, 969 25. 806 26, 635 30, 825 15.7 15, 868 18, 807 
Montana 54, 500 67, 781 63, 298 7, 337 67, 652 0. 5 27, 786 , 944 
Nevada 12. 447 15. 864 17, 528 19, 292 23. 928 24.0 14, 279 15, 556 
New Mexico 266, 409 455 292, 495 275, 969 257,173 | —9.8 66, 645 64, 176 
„ 75, 650 81. 879 92, 890 108, 628 119, 625 15.4 44, 716 50, 
Wyoming 89, 635 61. 451 67, 336 69, 879 67,559 | —3.3 15, 994 17, 822 
Total. 833, 856 895, 684 922, 185 927, 897 965, 657 4.1| 344,643 | 371,001 
Pacific 
Alaska... 229 557 2, 137 4,214 5, 781 37.2 3,128 4, 120 
California. ...... 1,311,253 | 1,405, 882 | 1,476, 322 | 1,554, 126 | 1,737, 341 11.8 887, 674 |1, 003, 699 
Oregon 30, 861 33, 827 37, 885 13, 350 53, 984 24. 5 341, 912 30, 373 
Washington 64, 70, 343 81, 431 86, 834 105, 789 21.8 53, 769 65, 585 
Total..........| 1,407,277 | 1, 510,609 | 1,597, 755 1, 688, 524 | 1, 902, 895 12.7 | 976, 483 |1, 112, 777 
Total U 
States 12, 509, 427 13, 081, 714 13, 890, 129 14, 640, 480 15, 536, 373 6.1 7, 496, 996 8, 020, 388 


Includes volume of natural gas which is distributed as a component of inixed gas. 
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Industrial Use.—Gas consumed in the United States is given by prin- 
cipal use in figure 6 and table 11. The most gas consumption was for 
industrial use, 66.8 percent of the total. For industrial use, gas con- 
sumption is that generally described as “Other industrial—including 
bla a used,” which consumed 6.9 trillion cubic feet 

table 11). 

Most of the subclassification for “other industrial” involves a wide 
variety of industrial uses, such as chemical and allied products, iron 
and steel, stone, clay, and glass, food and kindred products, paper 
and allied products, and nonferrous metals and their products. In 
1964, the cement industry consumed 202 billion cubic feet of 
Natural gas consumed for utility electric generation is consumed in 
the major gas-producing areas. 

Field use ranked second for industria] gas consumption, 2.1 trillion 
cubic feet (fig. 6, table 11), 18.5 percent of the entire U.S. consump- 
tion. This includes gas used in oil and well drilling, pumping, 
shrinkage from natural gas processing plants, and gas consumed in 
operating natural gas extraction plants. Also included is gas con- 
sumed in artificial gaslift operations, that is, gas pumped into the 
casing of oil wells to aerate the oil column to assist ascent of the oil 
"d itc leum-refining industry, ranked third 

atural gas used in the petroleum- ing indust ird in 
industrial aha gas consumption. Refineries often located near 
or adjacent to oil and gas fields, therefore, it is natural for them to 
turn to this source of fuel. Gas consumption within 5 refin- 
eries has increased from 123 billion cubic feet in 1927 following World 
War I to more than 825 billion, an increase of 5.5 percent per year. 
The increase is the result of the greater availability of gas in the 
refinery area and in the increased number of refineries. 

Natural gas consumption as a pipeline fuel continued on an increas- 
ing trend to 436 billion cubic feet 71 85 11). Among natural 
industrial consumers, carbon black plants 107 billion cubic feet (ig. 
11)—were the smallest users, but ranked second before 1949. Since 
1949, carbon black production has followed a decreasing trend because 
of increases in prices of natural gas from distress levels and develop- 
ment of oil furnace black which now appears to be a complete replace- 
ment for channel black. Oil feedstocks have an economic edge over 
gas une blacks and will capture more of the future carbon black 
market. 

Residential and Commercial.— Both the residential and commercial 
classifications of natural gas consumption given in figure 6 and table 11 
involve less concentrated markets than the industrial use, and in 1964 
they included more than 37 million consumers. 

he classifications of gas consumption indicate service to the com- 
fort, heat, and power energy markets and show sensitive consideration 
of population, urbanization, and increased size of establishments. In 
1964, increases in househeating and gas-air-conditioning markets in- 
sured continuation of the 14-year increased trend in home use of gas. 
Approximately 80 percent of all new U.S. dwellings used gas for heat- 
ing, in contrast to 70 percent in 1950. Effective December 31, 1964, 
about 1.8 million tons of cooling capacity of gas-air-conditioning 
equipment was utilized, 20 percent more than the previous year. Of 
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Fraun 6.—Disposition of the natural gas consumed in United States by principal 
use, billion cubic feet. 
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this capacity, 15 percent was for residential use and the remainder 
for commercial and industrial consumption. 

About 24.4 percent of the end-use gas consumption was by resi- 
dential customers, and 8.8 percent by commerical customers (table 11). 
Within the East North Central States (table 11) were contained the 
largest number of customers. Consequently the greatest volume of 
gas was consumed within both residential and commercial classifica- 
tions. 

Imports and Exports.—Imports of 443.8 billion cubic feet of gas 
(table 8) from Canada and Mexico reflected a 9 percent increase from 
1963, compared with a 5.4 percent growth in marketed production. 
Exports of natural gas to Canada and Mexico totaled 19.6 billion 
cubic feet, compared to 17 billion in 1963. 
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Value and Price.—The average value of natural at point of con- 
sumption was residential, $1.05; commercial, $0.77; and industrial, 
$0.29 per Mcf (tables 12 and 13). The average value for total gas 
consumption was $0.51 per Mcf, essentially the same as in 1963. 

For the first time in the history of this series, all wellhead values 
of natural gas (tables 1, 8, and 13) exclude all taxes to reflect the 
actual value of the gas at wellhead. "Tax values deducted from well- 
head prices amounted to $49.2 million; 90 percent came from reported 
data In the West South Central States. Consequently, the average 
value at wellhead shown (table 8) for this region appears to have 
decreased from 15.1 cents per Mcf in 1963 to 14.7 cents. This difference 
resulted from the change 1n basis of calculation and does not reflect a 
regional price variation. 


TABLE 13.—Average value of natural gas in the United States 
(Cents per thousand cubic feet) 


At point of 


At point of 
(estimated) | consumption 


consumption 


State 


54.8 53.3 | Nebraska. 46.4 46.7 
14.2 71.3 | Nevada...............]. 74.0 65.0 
49. 4 45.8 ¡| New Hampshire 165.4| 154.9 
32.8 33.8 || New Jersey qq 137.5 | 133.7 
57.1 57.8 || New Mexico. ......... 24.1 25.0 
39.3 42.0 | New York........... 110.4 | 131.6 
158. 6 156.6 ‘| North Carolina 74. 5 16.8 
91.4 90.2 | North Dakota......... 40. 7 41.3 
148.4 | 140.3 | Ohio................-. 71.2 79.8 
50.8 | 54.4 || Oklahoma 25.8 | 256 
61.0 62.7 || Oregon . o 73.6 72. 9 
59. 6 61.0 || Pennsylvania > 79.9 8.4 
71.4 73.2 || Rhode Island... Lo... 154.3 | 150.6 
64.7 61.5 || South Carolina 60.2 6.4 
56. 7 55.0 South Dakota 61.7 61.6 
30. 7 31.1 || Tennessee............. 52.6 AS 4 
55.6 54.6 Texas... . .. . . .. . . ck ee 21.4 22. § 
25.1 23.8 i| Utah a... s ez 43.2 41.8 
130.3 127.6 | Virgin 103. 1 96. 1 
147.8 | 161.1 || Washington 4 61.9 62. 0 
82.3 81.0 West Virginia 565 55.8 
62.7 64.0 '| Wisconsin 89.7 KL 5 
33.6 33.5 || Wyoming 22.9 20.4 
55.8 57.7 — 
41. 3 45.7 Total 51.8 


Approximately 13.2 trillion cubic feet of natural gas (table 14) was 
processed in plants. During the 1960-64 period the 3 of gas 

rocessed has had a growth rate of 8.0 percent per year. Effective 

ecember 31, 1964, the operating capacity for gas-processing plants 
exceeded 65 million gallons per day, 9 percent more than the 1962 
capacity. lf present processing trends continue, refrigerated absorp- 
tion plants may capture the largest share of future capacity. 
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TABLE 14.—Natural gas processed at natural gas prooessing plants in the 
United States 


(Million cubic feet) 
| 
State | 1960 | 1961 | 1962 | 1963 1964 
rr | 120, 943 112, 490 121, 911 132, 535 127, 862 
00 00 "Rast EO TERR DRA 548, 406 553, 734 539, 594 | 549, 077 532, 250 
A Ta REOR 84, 322 96,177 83, 643 121,043 117,910 
. 194, 679 198, 964 197, 180 | 199, 877 196, 
TTT 451, 676 508, 213 592, 035 687, 331 804, 129 
O ou a 273, 558 295, 314 329, 137 208, 450 408, 859 
oG LRR ament nn 1, 491, 078 1, 694, 071 2, 015, 188 2, 646, 572 2, 844, 739 
TT a eee T (2) (2) 2) (2) (2) 
. 131, 369 108, 156 95, 486 90, 459 82, 775 
TT 41, 480 55, 850 53, 890 50, 986 52, 955 
AT — dii iem; 4 41, 683 4 40, 388 4 34, 837 10, 667 10, 393 
NUM U AA II ad 662, 479 665, 602 732, 421 696, 880 726, 370 
NO H ..... oae Ae ($) (*) ! 4) 32,854 32, 364 
ON dd ora 760, 743 798,653 | 880, 422 878,755 899, 926 
. 2, 639 2, 612 2, 555 3, 127 2, 149 
vio SRON TES 4,578,023 4,771,916 4, 997, 825 5, 665, 071 5, R88, 150 
L. REA EIA (3) (3) (3) (3) (3) 
Lu SI LEE 214,372 209, 753 241, 136 s 209, 324 331, 656 
— V e RUPEE Pcr 170, 159 149, 776 171, 981 157, 345 188, 697 
| 
y ABRE | 9, 768, 189 10, 251, 669 | 11, 089, 241 | 12, 430, 353 | 13, 248, 091 
! Includes gas from transmission lines, previously treated in other States. 
3 Mic included in Kentucky. 
3 Utah included in Montana. 


* North Dakota included in Nebraska. 
s Florida included in West Virginia. 
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WORLD PRODUCTION 


The United States, U.S.S.R., Canada, and Rumania were the lead- 
ing countries in world marketed production of natural gas (fig. 7, 
table 15). The 1960-64 growth shown in figure 7 is presented on 
logarithmic scale. Asia was not included in the comparison because 
1964 data were not available. Nigeria and Algeria are the important 
countries in marketed production of natural gas in Africa. 


TABLE 15.—Marketed production of natural gas by countries! at 60° F (15.56* C) 
and normal atmospheric pressure * 


(Million cubic feet) 
Country ! 1960 1961 1963 1964 » 
North America 
Barbados.................... 88 109 128 
Canada . a 522, 972 055, 738 1, 117, 425 1, 363, 814 
Me rico 2 300, 691 881, 027 424, 366 N 
TrinidaW0ludʒgku 27, 042 29, 37 29, 693 42, 114 
United States 12, 771, 038 13, 254, 025 14, 746, 663 15, 546, 592 
South America: 
Argentina 51, 607 88. 673 e 120, 400 e 148, 500 
Brazil 2. 19, 962 19, 663 18, 806 19, 844 
Ill 81. 873 95, 120 192, 402 235, 166 
Colombia — 15,077 15, 562 26, 199 NA 
R 29, 33, 710 37, 353 45,134 
Ë Venezuela. .................. 190, 033 200, 184 230, 190 250, 902 
urope 
Austria.. 54,830 58, 073 63, 406 65,827 
Crechoslovakia.............-. 161, 633 167, 977 199, 961 NA 
Franeee 106, 199 151, 951 195, 012 194, 363 
Germany, West 16, 709 17, 960 34, 148 54, 
Hungary 5.................-- 12, 750 12,078 22, 834 29, 
II/. 240, 610 256, 116 271,227 286, 778 
Netherlands 13, 435 18.212 4 8, 006 411,731 
oland. es oe e e 20, ,9 35, 275 45, 930 
Rumania.................... 243, 304 268, 603 370, 970 426, 073 
LP e a Q ¿so «. 1, 764, 040 2, 272, 788 3, 414, 780 4, 105, 349 
United Kingdom............ 35 106 NA 
nt Yugoslavia.................. 1, 976 2, 566 7,131 10, 224 
8: 
Brune ° 8, 043 3, 005 2, 377 NA 
Burma . 784 597 NA 
A 5, 201 NA NA NA 
Indonesla 3332222. 90, 725 95, 577 104. 421 NA 
CCC 33, 558 104, 221 108, 511 NA 
he EE 22, 504 23, 773 NA NA 
770 21:291 35,464 63, 243 6.555 
a —— — ͤ êꝛ— 2 2 2 , U , 
Pakistan See 29, 842 34, 665 49, 459 59, 100 
TO WA. .... ... e uer eh 949 1, 383 1, 
Africa: 
Algeria (Sahara) NA 8, 615 14,715 30, 182 
Gabon, Republic of. 278 249 353 
Moroccoaoa— ... 362 299 872 436 
Neri. 3 4 4, 949 5 13, 802 NA 36, 333 
la 262 259 272 293 
Oceania: New Zealand.......... b b 8 5 
s Pteliminary. 
e Estimate. 
NA. Not available. 


1 Natural gas is produced in China, but there is no recent information available. 
3 Table incorporates some revisions. 

8 Total production. 

4 Deliveries for sale. 

4 Year ended March 31 of year following that stated. 


NOT E. Data relate, as far as possible, to natural gas actually collected and utilized as fuel or raw material. 
Ud reda gas used for repressuring, as well as gas flared, vented, or otherwise wasted, whether or not it 
bas been processed for tbe extraction of natural gasoline. 

For countries reporting in the metric system, the following conversion factor will be used: 

m? at 32? F (0? C) X 37.322ft? at 60° F 
(f at 60? F X 0.026795 mẽ at 32? F) 
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FIGURE 7.— World marketed production of natural gas, 1960-64. 
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WORLD REVIEW 


Requirements of natural gas and other energy in Europe increased 
and are expected to continue to grow at a steady and healthy rate. 
Rapidly expanding demand for gas and the consequent change in the 
pattern of the European energy market will ensure continued and 
expanded use of natural gas. Development of the Groningen gasfields 
in the Netherlands, the North Sea potential, and the feasibility of 
importing gas provide the impetus for the future for natural gas in 
the European market as a supplement to other mineral fuels. 

These natural gas developments plus new discoveries in France, 
Netherlands, Italy, and Austria gradually will provide most of the 
gas for long-term growth in rate of fuel consumption in Europe. 

World interests in natural gas were focused on the 1957 gas dis- 
covery in the Groningen gasfield in the Netherlands. This field con- 
tains an estimated reserve of 39 trillion cubic feet of gas, nearly three 
times the energy of all the present proved oil reserves in Free Europe 
and 40 times the present Netherlands total yearly consumption. 
Through forceful development of the natural gas pipeline system of 
the Netherlands, gas from Groningen began moving into the energy 
markets in 1964. Eventually it will be extended to nearby areas of 
Europe. These Groningen gas reserves have been the main stimulus 
in extensive preliminary gas-exploratory work in the North Sea areas. 


TECHNOLOGY 


Cryogenics.—A new and dominating technique, cryogenics, is the 
basis for some of the recent industry advancements in technology. 
Previously, cryogenics was used largely in manufacturing such 
as oxygen, nitrogen, and carbon dioxide. Its application in natural 
gas was principally for separation and purification of helium at ex- 
tremely low temperatures. The cryogenics Eno EY has been 
refined: and experience is being gained for using LNG from above- 
ground and underground storage systems to meet a small portion of 
offpeak demands in a few locations at promising economic costs. 

Liquefied Natural Gas (LNG) Storage.—The first commercial cryogenic 
inground natural gas storage in the United States was completed b 
Transcontinental Gas Pipeline Co. late in 1964 near Carlstadt, N.J. 
The $12 million natural gas storage facility is capable of receiving 
11.5 million cubic feet per day of gas during the off-season months 
and of delivering 200 million cubic feet of gas during peak demand 
periods. The installation is located E to the 30- and 36-inch- 
Interstate-transmission pipeline terminal of the company, in the center 
of a densely populated area. Accessibility to the main transmission 
line and large consumption markets give 1t an added advantage over 
distant underground storage. The gas will be sold to utility com- 
panies for winter peak-shaving purposes at $2.20 per Mcf, about 14 to 
34 the cost of using liquefied petroleum gas (LPG) for peak shaving. 

High Pressure Gas Storage.—A natural gas distribution company com- 
pleted an underground gas storage project in New Jersey, in which 
gas is stored in high-pressure containers made from 42-inch-diameter 
line pipe. This underground-storage facility, though of small ca- 
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pacity; mul improve company economics by providing greater flexi- 
ility in operations, balancıng daily ee and reducing 

pipeline storage service. Sixteen e deier of newly developed 42-inch, 

type-X-60 line pipe, each 1,080 feet long, will store 10 million cubic 
eet of gas at 980 psi. 

Cushion Gas in Underground Storage.—The Bureau of Mines, continu- 
ing & 40-year program of cooperative research with the American 
Gas Association, has completed a feasibility study for using inert-gas 
cushions in underground natural gas storage. Use of gas storage in 
permeable underground formations is an increasing trend by the gas 
industry for augmenting gas-transmission volumes during peak- 
deman riods. 

A fundamental requirement for such operations is an initial quan- 
tity (cushion) of compressed E Storage to furnish the expulsive 
energy for removing gas (working gas) duping withdrawal periods. 
In gas storage operations, cushion gas represents a large investment; 
consequently, use of a relatively inexpensive inert gas (nitrogen), if 
feasible, would be economically desirable. 

Results of laboratory and field studies show that the use of an inert- 
gas cushion would be tedious and expensive, requiring precise moni- 
toring and measurement of reservoir pressure, produced, and injected 
gas; also, cushion and working gases are subject to mixing. 

LNG Tankers—The first commercial cargo of Algerian LNG for 
Britain arrived in October. The S.S. Methane Princess carried the 
gas in liquid form from the liquefaction plant at Arzew, Algeria, for 
1,500 miles to Canvey Island at a temperature of minus 258? F. The 
S.S. Methane Progress, a sister ship, has been placed in service; soon 
the two ships will make 60 round trips a year, supplying 10 percent of 
present yearly gas consumption of Britain. Within the next decade 
tankers are expected to move 330,000 barrels per day of liquefied 
methane, equivalent to about 2 billion cubic feet of gas daily. 

Plastics Pipe Used in the Gas Industry.—In 1964, 78 gas companies 
installed more than 8 million feet of plastics pipe in new distribution 

tems and in reliner programs. Use of plastics pipe has increased 
in the last few years at more than 1,500 miles per year, and in 1964 
plastic pipe in gas industry installations exceeded 6,000 miles. More 
than 100 million feet of plastic pipe was in use in rural natural gas 
distribution systems for domestic use, chiefly for irrigation power. 
Such distribution systems constructed of piping materials other than 
pane would be too costly. The seasonal loads of these systems are 
igh in summer and have aided the gas industry to offset winter- 
summer peak-load demands. 

Total Energy.—A recently coined name “total energy” has been given 
to a system which from a single fuel source provides all the varied 
energy requirements of a consumer. This system as applied to natural 
gas 1s designed to heat, cool, light, and supply power for the facilities 
of commercial or industrial users. All of the energy is converted on 
the site by natural gas driven prime movers matched to the needs 
of the consumer. 

Basically, the on-site generation package consists of reciprocating 

ines or turbines that drive alternators to generate electricity. 
Hot exhaust gases from the turbines are discharged into boilers to 
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provide energy for heating and absorption cooling. Hot water from 
the engine jackets also is utilized within the heating and cooling 
system. 

It is estimated that total energy systems are operating in ap- 
proximately 200 commercial, institutional, and industrial installa- 
tions. Ifa prime mover of medium capacity has only the function of 
generating electricity, the cost to produce electricity is usually equal 
to utility company rates. When waste heat from engines is used for 
heating and cooling, savings in fuel costs result to the user. 

Automatic Gas Flow Control.*—The increasing operating cost to pro- 
duce natural gas and liquid hydrocarbons and to deliver them to pipe- 
lines has been a major concern of producing companies. One measure 
being taken to reduce costs is installation of field wide automatic-gas- 
flow control systems. A system in southern Louisiana controls pro- 
duction from 32 gas completions located in an inland water area acces- 
sible only by boat. The primary function of the system is to maintain 
field gas volumes adequate for the total demand of purchaser at all 
times. It will compensate automatically for wells going off produc- 
tion by increasing the flow rate of the individual producing comple- 
tions in proportion to their capabilities. The master control point is 
capable of making changes either in rate of flow for the entire system 
or parts of it or in output of selective individual wells as may be 
needed. Field operators in attendance were reduced from a 24-hour- 
per-day, three-shift, four-man basis to an 8-hour-per-day, one-shift, 
two-man basis. Other savings and income-generating advantages re- 
sulted from the installation that will provide a 3-year payout of the 
$120,000 investment. 

Improved Gas Well Completions.*—A practical completion technique 
has been developed and field tested that involves control of the environ- 
mental conditions of fluids and pressure inside the well bore while 
making casing perforations in gas wells. Results show that the de- 
sired pressure condition at the time of perforating is a large differen- 
tial between the formation and the well bore. Gas rather than liquid 
is the preferable fluid inside the casing. This method reduces plug- 
ging of the formation, which may occur when perforating with liquid 
at a high-hydrostatic pressure in the well bore. By a proper selection 
of pressure and fluid conditions in the well at the time of perforating, 
the efficiency of the completion may be improved considerably with an 
EEN increase in deliverability of gas from the formation to the 
well. 

The high-pressure equipment required to perform these operations 
has been developed and is available. "Tests have been conducted satis- 
factorily in wells having tubing pressures as high as 6,200 p.s.1. Gas 
wells have been successfully perforated by this method with as much 
as 4,000 p.s.i. differential in the well bore. Weights on top of the per- 
forating guns prevent them from being blown uphole. 


s Anderson, J. C., and McMillion, L. M. An Automatic Gas Flow Control System 
Adaptable to Gas Field Production. Pres. in New Orleans, La., AIME prepr. No. 642, 
October 6-9, 1963, 7 pp. 

e White, B., T. Walker, and J. Diebold. A Proven Gas Well Completion Technique for 
Higher Deliverability. AIME, SPE, paper No. 1002, Houston, Texas, 1964, 12 pp. 
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GENERAL SUMMARY 


In the year 1964, production of natural gas liquids reached & rec- 
ord level of 17,744 million gallons, which exceeded 1963 production 
by 5.4 percent. 

The output of all products included in the total was more than 
the 1963 level. A breakdown of the production in 1964 by products 
and the percentage increases over the level of the previous year are 
as follows: natural gasoline and isopentane, 5,287 million gallons, 
1.9 percent; liquefied petroleum KE gases, 9,759 million gallons, 
4.4 percent: ethane, 984 million gallons, 3.5 percent; and other finished 
products (including finished gasoline, naphtha, jet fuel, kerosene, dis- 
tillate fuel oil, other miscellaneous products, and condensate) 1,713 mil- 
lion gallons, 4.7 percent. 

The total value of the natural gas liquids at plants in 1964 was $826,- 
392,000. This was slightly higher than in 1963. The average value 
per gallon produced was the same as it was in 1963 (4.7 cents). 

Shi ments of liquefied gases and ethane for fuel and chemical uses 
totaled 12,473,258 thousand gallons in 1964, an increase of 8 percent 
for the year. Natural gas liquids used as blending material in motor 
fue] (excluding finished gasoline and naphtha) totaled 8,977 million 
gallons in 1964, compared with 8,375 million in 1963. 


SCOPE OF REPORT 


Statistics on natural gas liquids are collected by the Bureau of Mines 
from reports submitted by natural gasoline plants, cycling plants, and 
fractionators that handle natural gas liquids. Information on pro- 


1 Chemical engineer, Division of Petroleum. 
3 Mineral s st (petroleum), Division of Statistics. 
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duction, stocks, and distribution is obtained from monthly epore 
Annual reports provide data on type of plant, production, value of 
5 and volume of gas processed. Reports submitted to the 

ureau include all natural gas liquids except the small volume re- 
covered at pipeline compressor stations and gas dehydration plants. 
Such recovery is considered to be of little significance in the national 
and State totals. Plant condensate is included in the caegory of 
natural liquids. Field condensate, however, is reported with 
crude oil and is excluded from the total for natural gas liquids. 
Liquid refinery (LR) gases and ethane produced at petroleum re- 
fineries are not natural ip liquids, but to obtain complete distribution 
information on liquefied gases, the sales data shown in this chapter 
cover the products of natural gasoline plants and petroleum refineries. 

Data on shipments of LP are collected by the Bureau of Mines 
from annual reports received from all producers and distributors and 
from most of the dealers that sell more than 100,000 gallons of LP 
gasos annually. The reported sample of dealer 5 is expanded 

y Petroleum Administration for Defense (PAD) districts on the 
basis of the domestic demand in the districts. 

Data on shipments of LP gases used as fuels or chemicals include 
data on ethane and liquefied gas produced at natural gasoline plants 
and at petroleum refineries; they exclude, however, data on LP gases 
blended into motor fuel. | 

Liquefied gases and ethane, whether obtained from natural gas or 
from processing in refineries, are defined as follows: 

Ethane.—Includes all ethane, ethylene, and mixtures containing 
more than 50 percent of either. 

Propane.— Includes all products covered by Natural Gas Processors 
Association (NGPA) specifications for commercial propane. 

Butane-propane.—Includes all products covered by NGPA specifica- 
tions for commercial butane-propane mixtures. 

Butanes.—Includes all products covered by NGPA specifications for 
commercial butane, except those that contain 60 percent or more 
isobutane. 

Isobutane.—Includes all products covered by NGPA ifications 
for commercial butane that contain 60 percent or more isobutane. 

Other mixtures of liquefied petroleum gases.—Includes mixtures that 
cannot be classified within the five classifications mentioned, such as 
mixtures containing less than 50 percent ethane but more than 50 
percent propane and butane. 


DISTRICTS 


The Bureau reports the production of natural gas liquids by States. 
Louisiana and Texas are also reported by districts. 

Louisiana is divided into an Inland district and a Gulf Coast dis- 
trict. The Gulf Coast district includes Vernon, Rapides, Avoyelles, 
Pointe Coupee, West Feliciana, East Feliciana, Tangipahoa, St. 
Helena, and Washington Parishes (counties) and all parishes in the 
State south of these. All parishes not included in the Gulf Coast dis- 
trict are in the Inland district. 

The Bureau of Mines producing districts in Texas co nd, with 
one exception, to groupings of the Texas Railroad Commission 

stricts : 


NATURAL GAS LIQUIDS 355 


Bureau of Mines district : Railroad Commission district 
Gulf Coast 2222 Nos. 2 and 3 
West Texas 2 Nos. 70 and 8 
East Proper 2 Part of No. 6 (east Texas field in 
Cherokee, Smith, Upshur, Rush, and 
Gregg Counties) 
Panhandle 2 No. 10 
Rest of State: 
vga 2 AA Nos. 7B and 9 
Central... aaa EE: No. 1 
Stk er ee No. 4 
Other East Texas Nos, 5 and 6 (exclusive of East 
proper) 


Refineries are also grouped by the Bureau of Mines into a set of 
refining districts. 'These refining districts may be combined to corre- 
nd with the grouping originated during World War II by the 
Petrolenja Administration for War, called PAW districts (later 
changed to PAD districts). 


PAD district : Refining district 
ee East Coast—District of Columbia, Maine, New Hampshire, 
Vermont, Massachusetts, Rhode Island, Connecticut, New 
Jersey, Delaware, Maryland, Virginia, North Carolina, 
South Carolina, Georgia, Florida, the following counties 
of New York: Cayuga, Tompkins, Chemung, and all coun- 
ties east and north thereof, and the following counties 
of Pennsylvania : Bradford, Sullivan, Columbia, Montour, 
Northumberland, Dauphin, York, and all counties east 


thereof. 

FFC Appalachian No. I West Virginia and those parts of Penn- 
sylvania and New York not included in the East Coast 
district. 

EE Appalachian No. 2—The following counties of Ohio; Erie, 


Huron, Crawford, Marion, Delaware, Franklin, Picka- 
way, Ross, Pike, Scioto, and all counties east thereof. 

AM — — Indiana-Iilinois-Kentucky—Indiana, Illinois, Kentucky, 
Tennessee, Michigan, and that part of Ohio not included 
in the Appalachian district. 


. Oklahoma-Kansas-Missouri—Oklahoma, Kansas, Missouri, 
Nebraska, and Iowa. e 

> ees Minncesota-Wisconsin-North Dakota-South Dakota—Minne- 
sota, Wisconsin, North Dakota, and South Dakota. 

Texas Inland—Texas, except Texas Gulf Coast district. 

n — Texas Gulf Coast—The following counties of Texas: New- 


ton, Orange, Jefferson, Jasper, Tyler, Hardin, Liberty, 
Chambers, Polk, San Jacinto, Montgomery, Harris, Gal- 
veston, Waller, Fort Bend, Brazoria, Wharton, Mata- 
gorda, Jackson, Victoria, Calhoun, Refugio, Aransas, San 
Patricio, Nueces, Kleberg, Kenedy, Willacy, and Cameron. 

3 Louisiana Gulf Coast — The following parishes of Louisiana : 
Vernon, Rapides, Avoyelles, Pointe Coupee, West Felici- 
ana, East Feliciana, Tangipahoa, St. Helena, Washing- 
ton, and all parishes south thereof ; the following counties 
of Mississippi; Pearl River, Stone, George Hancock, Har- 
rison, and Jackson; and Mobile and Baldwin Counties, 
Alabama. 

88 North Louisiana-Arxansas— Arkansas and those parts of 
Louisiana, Mississippi, and Alabama not included in the 
Louisiana Gulf Const district. 


88 ENT New Mezxico—New Mexico. 

7 Rocky Hountain Montana, Idaho, Wyoming, Utah, and 
Colorado. 

| SUD E West Coast—Washington, Oregon, California, Nevada, 


Alaska, Arizona, and Hawall. 
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Some data in this chapter are based on the Bureau of Mines refining 
districts, while others refer to the PAD districts. Maps showing the 
PAD and Bureau of Mines refining districts appear in figure 2 of 
the “Petroleum” chapter of the Minerals Yearbook. 


TABLE 1.—Salient statistics of the natural gas processing industry in the 
United States, 1980-64 


(Thousands of gallons unless otherwise stated) 


Production: 


Natural gasoline and isopentane....... 4,470,454 | 4,666, 319 4, 890, 323 5, 286, 703 
LP gases and ethano...... EEN 8,444,074 | 9,085,465 10, 302, 250 | 10,743,591 
Finished gasoline and naphtha........ 603, 659 478, 496 499, 901 506, 
Other finished products and conden- 
A ⁰⁰K⁰y A E 859, 394 965, 648 1, 135, 743 1, 206, 973 
Total ³ HA 14, 286, 581 | 15. 190, 928 16,837,217 | 17,743,772 
Shipments for use in gasoline: 1. 7,019,971 | 7,493,891 8, 375, 447 B, 976, 735 
Finished gasoline and naphtha............ 502, 401 479, 271 499, 155 511,034 
Transfer to nongasoline uses (fuel and 
chemical): 
LP gases and ethane 3. )1̃u . 6,391,217 | 6, 693, 573 7, 645, 055 7, 963, 990 
Other finished products. .............. 212, 483 197, 823 1, 558 537 
Stocks at plants, terminals, and refineries: 
Natural gasoline......................- 197, 550 198, 608 168, 228 
LP gases and ethane................... 946,758 | 1,294, 090 1, 166, 056 1, 243, 713 
Other finished products 70, 507 64, 120 , 078 71,7 
DON EE 1,214,824 | 1,550,818 | 1,318,164 | 1,417,362 1, 498, 493 
Value ofnatural gas liquids at plants thou- 
sand dollars. EE 808, 385 782, 205 198, 151 798, 943 826, 392 
Average value per gallon. .......... cents... 5.7 5.1 5.1 4.7 4.7 
Natural gas processed. million cubic feet.] 9,768,189 | 10,261,669 | 11,089,241 | 12,430, 353 | 13,248, 091 


Average yield, all natural gas liquids 


gallons per thousand cubic feet.. 1. 46 1. 48 1.41 1.35 LA 


Shipments for fuel and chemical uses: 
s gem petroleum gas and ethane 
(LP gases)... . 


6,332,699 | 6,482,109 | 7,502,702 | 7,565,284 7, 999, 75 


EE refinery gas and ethane 
(LR gases)... .---------------------- 3,211,950 | 3,315,774 | 8,226,692 | 4,004, 904 4,473, 504 
„ 9,644,649 | 9,797,883 | 10,729, 394 | 11,570,278 | 12,473,258 

PPS of natural gasoline, LP gases, and 
A sullul: c uc nr ede SS 125, 590 149, 044 162, 968 * 193, 073 225, $46 
mports of LP gases and LR gases......... 68, 502 75,852 94, 416 104, 790 196, 879 


r Revised. 
Includes exports of natural gasoline, and changed to show finished gasoline and naphtha” separately. 
? Includes exports of LP gases. 


RESERVES 


The American Gas Association Reserves Committee has estimated 
the total proved reserves of natural gas liquids in the United States, 
as of December 31, 1964, to be 7,747 million barrels, an increase of 73 
million barrels for the year. Texas accounted for 51 percent of the 
total natural gas-liquids reserves (a decrease of 2 percent from that of 
1963). "Texas reserves decreased 83 million barrels, and Louisiana 
reserves, with 25 percent of the total, increased 101 million barrels. 
Reserves decreased in 8 of the 21 States reported. 
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TABLE 2.—Estimated proved recoverable reserves of natural gas liquids’ in the 
United Statecs 


(Thousand] barrels) 


Changes in iss d: during Reserves as of December 31, 1964 


Discover- 
Exten- lies of new| Net pro- | Nonasso-| Associ- |Dissolved 
sionsand| fields duction | ciated lated with| in oil Total 


revisions | and Eet with oil oil 
—— 025 8, 631 8, 354 19, 010 
„ 745 80, 513 182, 706 2, 964 
3 750 2. 710 19, 268 25, 728 
. 0 0 3, 171 3, 171 
3 3 3 8⁵ 91 
Kansas 199, 990 7, 561 2, 435 209, 986 
Kentucky 3 53, 458 0 0 $3, 458 
Louisiana 3,......... 1,681,799 | 197, 543 62, 158 | 1, 941, 500 
Michigan 969 2, 931 1, 961 5, 861 
Mississippl.......... 24, 969 1, 946 5, 960 32, 875 
Montana 2. 304 0 10, 668 12, 972 
Nebraska 2, 024 241 846 8,111 
New Mexico......... 398, 048 570 | 133,978 576, 596 
North Dakota....... 0 19, 313 47,827 67, 140 
9.8 0 0 1. 134 1, 134 
Oklahoma 204, 285 44, 900 93, 717 342, 902 
Pennsylvania........ 3 1, 378 0 0 1, 378 
Texas 3.............- 2, 089, 045 | 633,807 |1, 236, 936 | 3, 959, 788 
GAN cio SORORE 613 20, 000 34, 044 54, 657 
West Virginia........ 0 0 69, 774 
e 379 44, 503 , 536 
Total. 457,702 | 151,042 | 536, 000 4, 791, 833 |1, 065, 048 |1, 889, 751 | 7, 746, 632 


1 Comprises natural gasoline, LP gases, and condensate. 
3 Includes offshore reserves. 
s Not allocated by types but occurring principally in column shown. 


Bource: Committee on Natural Gas Reserves, American Gas Association. 


PRODUCTION 


Since 1958, new production levels have been attained each year. For 
1964 5 Was 17,744 million gallons, exceeding the previous 
high by 907 million gallons. Production of LP gases and ethane 
Inereased 441 million gallons. Propane, which represented 51 per- 
cent of all LP gases produced in 1964, totaled 5,446 million gallons, 
which was 274 million gallons more than the 1963 total. Ethane pnr 
duction also showed an increase for the year, up 34 million gallons. 
Production of natural gasoline and cycle products increased to 7 
billion gallons, a gain of 465 million lan for the year. 
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TABLE 3.—Natural gas liquids and ethane produced, value at plants in the 
United States in 1964, by State 
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= Natural gasoline ! LP gases and ethane Condensato 
um- 
State ber of 
oper- Thou- | Cents] Thou- | Thou- | Cents| Thou- | Thou- | Cents 
ators? sand per sand per sand | sand | per 
dollars | gallon dollars | gallon | gallons | dollars | gallon 
Arkansas 5 1,521 5.6 „ E DE 
Californía...-......- 19 51, 531 7.5 4.5 | 32,535 | 2,557 7.9 
Colorado........... 6 2, 845 5.4 WCG |. 2: 
Illinois. ............ 3 1, 030 7.3 VFC 
„5 12 8, 577 5.4 3.5 | 2,649 106 4.0 
Kentucky 2. 3 1, 645 7.0 4.5 273 14 5.1 
Louisiana 39 33, 248 6.2 3. 7 |370,579 | 25, 713 6.9 
Mississippi. 5 1,474 6.9 3.4 | 2,301 147 6.4 
Montana $......... 5 1, 565 5.9 89.2. WEEN, sl 2 ES 
Nebraska 4 627 6. 5 VCC 
New Mexico....... 14 21, 033 6.1 2.9 845 47 8.6 
North Dakota 3 1,338 6.3 8.5 |... AA ME 
Oklahoma 36 28, 504 6.0 3.2 | 76,780 | 5, 257 68 
Pennsylvania 4 64 5.6 0:8 |: 2. NE. VE, A 
i. MANERA 83 178, 273 6.5 3.0 |492, 446 | 35,978 T.3 
West Virginia . 9 2, 024 6.5 5.0 1, 406 61 4.3 
Wyomng 12 6, 515 6. 5 4.2 1. 374 86 6.3 
Total 164 (5, 286, 703 341, 714 6. 5 3.4 ¡981,188 69, 966 7.1 
Finished gasoline Other products € Total 
and naphtha 
Thousand| Thou- | Cents | Thou- | Thou- | Cents Thov- Thou- | Cents 
gallons sand per san sand per sand sand per 
dollars | gallon | gallons | dollars | gallon | gallons | dollars | gallon 
PA E A PERPE: 8,014 157 5.2 91,698 | 4,138 45 
TTT REO YT ³·¹ An AVA ed omi 1,072,987 | 69, 981 6.5 
Colorado: ul E, PR EE remet er 141,316 6, 739 48 
TEE D mm EE D 88 14, 788 45 
PF EAS 441 30 6.8 | 675,472 834 40 
Ell ðâ 291,699 | 13,739 4.7 
Louisiana 278,614 | 23, 026 8.3 | 164,828 | 9,944 6.0 | 2,600. 464 | 137, 860 &3 
Mississippi........-|......-----|---------]-------- 322 23 7.1 50,762 | 2,424 4.8 
ontang A ˙ mm my ⁰y AA EE 101,842 | 3,881 3.9 
ß, Su A ,14 1,719 6.0 
New Mexico. ....--|--...------|----.----|-------- 9, 134 490 5.4 | 1,095,237 | 43,211 3.9 
North hh. 8 105, 706 4, 298 4.1 
Oklahoma 2, 488 163 6.6 | 1,380 87 6.3 | 1,434,857 | 62,066 4.3 
Pennsylvania... .. thence ows ...... |... ⁊ ee ß |... 2,619 164 6.3 
3 225,403 | 14, 626 6.5 | 45,847 | 3,368 7.3 | 9,033, 696 | 399, 737 44 
West Virginia 2 ee ll 445.207 | 22,767 &1 
l/h A lI decree 819 6 7.3 | 239,785 | 12,040 5.0 
Total 506, 505 37,815 7.5 | 225,785 14, 105 6.2 |17, 743, 772 | 826, 392 47 


— .1a  ] la cIH I ,HkV II€IIÉ,£éŠIŠIIII€ŠI€É9I€£II€III€I€ç€I€II€IÉII€@€I@€II€É<IW<IÉ<IIICXI€II< II€III£II%IWÉIÇII€I€é<WçÓII€IÇIƏIIIIIIÉIIWI£I€IZÉIIIIIMIII,SNIIAIZA£I“IaW£WI9IÉAN9II£II>M>B=⁄II“IKCIIŠ€I€IÉIIÉI€III€IIAIW2€£IIIAIÇAT __ E _5 E 5 — 32 sss 


1 Includes isopentane. 

2A producer operating in more than 1 State is counted but once in arriving at total United States. 
3 Michigan (4 operators) included with Kentucky. 

* Utab (2 operators) included with Montana. 

Florida (1 operator) included with West Virginia. 

* Includes kerosine, jet fuel, distillate fuel, etc. 
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Production of Natural Gos Liquids in the United Stotes. 
FicurE 1.—Production of natural gas liquids in the United States, 1942-64. 


NATURAL GAS PROCESSED, YIELD, AND DISPOSITION OF 
RESIDUE GAS 


The average yield of natural gas liquids per thousand cubic feet of 
natural gas processed was 1.34 gallons in 1964, compared with 1.35 
pe on in 1963. The total volume of natural gas processed was 13,248 

illion cubic feet. 

Table 5 shows the disposition of residue gas and the volume of gas 
loss (shrinkage) brought about by the extraction of the natural gas 
liquids. Before 1962 the extraction loss per gallon of liquids pro- 
duced was considered to approximate 34 cubic feet. Better reporting 
of the ethane component necessitated revising the previous extraction 
loss factor. According to data compiled for 1962 and 1963, the extrac- 
tion loss averaged 40 cubic feet per gallon, and for 1964, 41 cubic feet 
per gallon. 

Residue gas is defined as that gas which remains after the natural 
gas liquids have been extracted at processing plants. In 1964 this 
totaled 12,525,526 million cubic feet, of which 84 percent was mar- 
keted, 12 percent was returned to the well for repressuring, and 4 per- 
cent was used as fuel at the processing plant. 
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DEMAND FOR NATURAL GAS LIQUIDS AT PROCESSING 
PLANTS AND TERMINALS 


Total demand for natural gas liquids at plants and terminals in 
1964 was 17,682 million gallons, compared with 16,731 million gallons 
in 1963. Of this total, 51 percent was shipped to refineries for use as 
blending fuel. 

Motor Fuel Use.—Shipments of natural gas liquids for use as blendin 
material for motor fuel were 8,977 million gallons in 1964, compare 
with 8,875 million gallons in 1963. l 

Other Uses.—Shipment of ethane used in the production of chemicals 
increased 3.4 percent. LP gases shipped for use in the manufacture 
of chemicals and for fuel use other than motor fuels totaled 6,950 
million gallons, compared with 6,693 million gallons in 1963. Other 
finished products shipped from natural gas processing plants were 
jet fuel, 17.4 million gallons; kerosine, 62.7 million gallons; distillate 
fuel, 16.4 million gallons; and miscellaneous finished products, 134.0 
million gallons, for a total of 230.5 million gallons. Betailed use of 
liquefied gases is shown later in this chapter under the heading “Ship- 
ments of Liquefied Gases and Ethane. 
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TABLE 8.—Percentage of natural gas liquids in refinery gasoline in the United 
States by Bureau of Mines refinery districts’ 


Indiana, | Minnesota, | Okla- 
ap Ilinois, | Wisconsin, | homa, |Texas|Texas|Loui-| Arkan- | Rocky 

Year | East | pala- | Ken- | North Da-] Kansas, | In- | Gulf|sisna| sas and Moun- 

Coastichian| tucky, | kota,and | Missouri, land Coast Gulf [Lousiana 

etc. 5410 etc. Coast] Inland 
ota 


E —— — | É k. TT geed —.— | — 


1960...| 1.0 N 5.3 8.6 11.1 | 35.6 | 18.5 | 18.5 85.7 
1901.. | 11| € 4.9 4.6 12.4 | 30.9 | 15.2 | 13.4 83.9 
1962...| 1.3 6.1 5.4 12.4 | 31.0 | 17.8 | 14.2 84.2 
1963...] 1.9 5.5 6.1 .4 | 31.1 30. 7 
1964.2. 5 5. 8 7.1 .0 | 30.9 .0 


1 Bureau of Mines petroleum refining and PAD districts are described under the heading “Districts.” 
3 Less than 0.5 percent. 


TABLE 9.—Liquefied petroleum gas and ethane produced at natural gas processing 


plants in 1964 
(Thousand gallons) 
States by 
petroleum districts Total 
District 1: 
Western Pennsylvania.... 1,481 
West Virginia............. 1398, 643 
lr ..1.-1. 400, 124 
District 2: 
Illinois 70 2⁴, 845 3 184, 508 812, 173 
Kentucky................ 39 162, 777 * 268, 078 
Michigan (3) Q) 
FEC 512, 747 
Nebraska 24, 
North Dakota 50, 609 32, 663 84, 338 
Oklahoma 198, 170 880, 804 
TOC EE 437, 545 2, 062, 696 
District 3: 
Arkansas 61. 616 
Louisiana 
Gl! 935, 668 
Inland 311, 816 
Total Louisiana. 1, 247, 484 
Mississippi 23, 277 
New Mezico.............. 739, 190 
Texas: 
Gul! u... - 1,171, 199 
Wet 2 014, 778 
East (fleld)........... 107, 
Paenhandle............ 876, 325 
OF 1. 351, 013 
Total Texas 5, 521, 236 
N 7, 592, 803 
District 4: 
Colorado 88, 916 
Montans........-.....--. 73, 456 
Lab T cresce (4) 
Wyoming................- 162, 982 
ga AAA 315, 354 
Dünn ena ne 352, 614 
Grand total 5, 446, 395 10, 743, 691 


2 Florida included with West Virginia. 

3 Includes ethane production. 

8 Michigan included with Kentucky. 

é Utah included with Montana. 

s Includes 984,287,000 gallons of ethane products; 
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TABLE 10.—Liquefied petroleum gas and ethane (LR gas) produced at refineries 


1n 1964 
(Thousand gallons) 
Butane- 
Btates by petroleum district Propane propane 
mix 
District 1: 
East Coast l. .... . c.c c ll lll... 261. 844444 
West New VO 25,9888 
Pennsylvania._......----...-.--------- 166,568 |............ 
West VIrg]BI8 q ] ² ² ) E dd ( A 8 
Total... A A 8 451, 3588 
District 2: 
Hine... E 160, 1465 
Indie. l O O 8 131,082 l... 
ee EE 91, 392 126 
Kentucky.__.. . ð e v 828 140: AAA =ł .. 
Mei 88 55, 650 2. 304 
Minnesota. $ 65, 166 4 3, 564 
i! (4) (4) 
North Dakot(k aaa (°) ($) 
33 ( (4) (4) 
ORO: EE 148, 500 
Oklabhoma 0 oooocccocooccocccanoo oo 98, 196 49, 392 
/ a AA 781, 452 55, 776 
District 3: 
Alabama. ........-..--2--2--222. cec -.ll- 5 (5) 
Ar Kansas 43.218 j 88 
Louisiana: 
ll 207, 396 6. 930 
WhO A A 210 1,848 
Total Loulsiana......-.-.-.----- 207, 606 8,77 
Mississippi............................ 510,374 31,17 
New Mexico 5.292 [ccs cms 
Gul. 544. 068 2, 898 
Inland........ . 85, 722 1, 512 
Total Teras 629, 790 4,410 | 
Total... 896, 280 14, 364 | 
District 4 
Colorado... .. .. ee eee e m 6, 930 168 
Montana... 10.5412 EE 
!! un ree ex EU 29. 00 
WYOMING: gett Sege . %% 
C ᷑·˙·ꝛ⅛ͤ́ÿ er en flee er 8 53, 598 168 
District EE 253, 974 23, 562 
Grand total. ........................ 2, 439, 570 93, 870 | € 724, 374 | 7 1, 215, 690 | 4, 473, 504 


1 Excludes Pennsylvania. 

3 Includes ethane production. 

3 Propane produced in Tennessee 1s included with Kentucky. 

4 Missouri. North Dakota, and Wisconsin included with Minnesota. 
$ Alabama included with Mississippi. 

* Includes 13,650,000 gallons of isobutane used in petrochemicals. 
Includes 353,304,000 gallons of ethane. 


PRICES 


The average value for all natural gas liquids at plants in 1964 was 
4.7 cents per gallon. The average value per gallon for all other prod- 
ucts is not comparable with previous years because condensate was 
excluded from the other product category in the 1964 compilations. 
The average pe for natural gasoline and isopentane remained at 
6.5 cents. Value of LP gases and ethane declined 0.1 cent; finished 
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gasoline and naphtha declined 0.7 cent; and other finished products 
and condensate increased 0.1 cent. 


TABLE 11.—8Stocks of natural gas liquids and ethane in the United States 
(Thousand gallons) 


LP gases and Other finished 

ethane products and 
plant condensate Total 

at plants | Total 


Natural gasoline 
and isopentane 


Date and ter- | at refin-| total 
At plants minals eries 
and ter- 
minals 

Dec. 31 
1960...-------- 143, 205 | 54, 264 26, 418 1,128,178 | 86,604 | 1,214, 782 
1961........... 136, 490 | 62,118 30, 198 1, 454, 548 | 102, 270 | 1,556,818 
1982 „ 113, 179 | 61,656 37, 548 1, 194, 348 | 123,816 | 1,318, 164 

ipi . 100, 188 68, 040 33, 306 1, 300, 350 | 117,012 | 1,417, 362 
Jan. 31........ 102, 779 | 69,300 31, 668 1, 074, 091 | 120,162 | 1, 194, 253 
Feb. 29....... 105,892 | 63,042 35, 070 1, 032, 209 | 118,146 | 1,150,355 
Mar. 31....... 115,148 | 67,620 33, 054 1,135,712 | 120,162 | 1,255,874 
Apr. 30. ; 69, 846 40, 908 1, 305, 199 | 128, 184 | 1,433, 
May 31....... 122, 505 | 70,182 33, 978 1, 508,432 i 1, 634, 852 
June 30....... 115,252 | 71, 064 31, 542 1, 667, 557 | 118, 566 | 1, 786, 123 
July 31. ...... 110, 339 | 81,396 32, 256 1, 767,710 | 123,942 | 1,891,652 
Aug. 31....... 106, 040 | 76, 020 32, 634 1, 831, 946 | 126, 546 | 1,958, 492 
Sept. 30.......| 104,274 | 66, 612 32, 088 1,854, 679 | 110,586 | 1,965, 265 
Oct. 31.......- 103, 458 | 79, 002 33, 978 1,813,379 | 124,194 | 1,937, 573 
Nov. 30 98, 252 | 81, 060 84, 650 1, 689, 251 | 126,672 | 1,815, 923 
Dec. 31. ...... 99, 191 | 83, 832 37, 968 1, 361, 136, 668 | 1,498, 493 


t Includes 882 million gallons in underground storage. 


STOCKS 


Natural gas liquids stocks at plants and terminals increased 61 
million gallons during the year, and stocks at refineries increased 20 


million gallons. 
STORAGE 


Storage facilities for LP and LR gases increased 349 million gal- 
lons for the year ending September 30, 1964. Aboveground storage 
facilities increased 3 million gallons, and underground storage in- 
creased 346 million gallons. As of September 30, 1964, storage facili. 
ties for liquefied gases were filled to 49 percent of capacity, compared 
with 52 percent a year ago. 
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TABLE 12.—Liquefied petroleum gas storage capacity and stock, Sept. 90, 1964 


(Thousand gallons) 
Aboveground 
Btate and district 
At plants | At refin- 
and ter- 
minals 
East Coast and Appalachian No. 1 1. 15, 219 9, 072 
Total PAD District 1 15, 219 | 9, 072 
Indiana, Illinois, Kentucky, and Appa- 
k lachian No. 
mal ³ĩðù 8 0 
Ines eR a e a 3 15, 113 3 15, 036 
Fit 4, 340 (9 
rr ND Tr 4 12, 180 
IU . a e 1, 084 2, 688 
) Fee“... [T E E E z 
oh Kansas, Minnesota, and Wis- 
consin: 
Sd MAA 19, 293 17, 508 
KRS E 8, 595 38, 
Minnesota. (0 4 
Missouri, Nebraska, North Dakota, 
Iowa, and Wisconsin............ 68,781 (5) 
Total PAD District 2............. 57, 941 60, 564 
Texas Inland: 
Panhandle.......................... 27, 647 OH 
EE 3, 657 (Y) 
West iuris ³ĩð Q 8 27, 281 ? 25, 704 
ther EE 32,419 (7) 
Texas Gulf Coast 173 37,758 
Louisiana Qulf Coast and Alabama 15, 748 16, 128 
Arkansas and Louisiana Inland: 
Louisiana Inland.................... 6, 805 8 „ we 
ATKAaNSaS. œ a a .. a a e 2, 359 I/ ⁰⁰ usi u unan 2s 
Mississippi 814 (8) * 105, 88 
New Merxico— 10, 308 53,119 |... . . . .. es 
Total PAD District 3............- 149, 211 79, 590 2, 448,711 | 2,677, 512 1, 072, 912 
Rocky Mountain: 
Montana and Utah g— 1, 568 19 1, 344 u 20,122 |_.......... WE 
Wyoming e ze 3, 281 2,712 (I) - EA AAA 
Colorado... .... < < cence aa dei eer 4, 526 6 ⅛˙»⅛‚0. EE, D 
Total PAD District 4............. 9, 375 4,116 20, 122 33, 613 25, 553 
r — 
West Coste . . ll... 8, 446 32, 340 38 0 00 8 
Total PAD District 5............. 3, 446 32, 340 35, 700 71, 486 41,33 
Total United States 235, 192 185, 082 8,428,477 | 3,949,361 | 12 1,883, 326 


10 storage capacity in Pennsylvania, West Virginia, Delaware, New Jersey, New York, Florida, 
and Georgia. 

2 Indiana included in Illinots. 

s Kentucky, Indiana, and Ohio included in Michigan. 

$ Kentucky included in Ohio. 

s Missouri, North Dakota, and Wisconsin included with Kansas. 

* Minnesota Included in Missouri, Nebraska, North Dakota, etc. 

T Panhandle, East Texas, Other Texas, and New Mexico included in West Texas. 

* Louisiana Inland, Mississippi, and Arkansas included in Louisiana Gulf Coast and Alabama. 

* Louisiana Inland Included in Mississippi 

19 Colorado included in Montana and Utah. 

11 Wyoming included in Montana and Utah. 

12 Includes 1,373 million gallons in underground storage at plants and terminals, and 149 million gallons 
in underground storage at petroleum refineries. 
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SHIPMENTS OF LIQUEFIED PETROLEUM GASES ° AND 
ETHANE 


The total shipments of liquefied petroleum gases for domestic uses,“ 
excluding liquefied petroleum gases used in the production of gasoline, 
were 12,473 million gallons in 1964, an increase of 8 percent for the 
year—the same as the 1963 increase. With the exception of liquefied 
petroleum gases used for secondary recovery of petroleum and by 
utilities for shaving, other end-use categories increased in 1964. 
More than three-quarters of the shipments of liquefied petroleum 

are for residential and commercial use and for chemical manu- 
facture. Residential and commercial use in 1964 totaled 5,476 million 
gallons, an 8-percent increase for the year, and that used for chemi- 
cal manufacture increased 7 percent to 4,021 million gallons. 


TABLE 13.—Shipments of liquefied petroleum gases and ethane in the United 
States, 1960-64 


(Thousand gallons) 


— od dax hm 


14, 307, 543 | 15, 405, 210 

193, 073 225, 846 

2, 544, 192 2, 706, 606 

9, 797, 883 11,570,278 | 12,473, 258 
1, 075, 967 1, 878, 284 1, 347, 025 
b, 935, 967 7, 120, 976 7, 442, 817 
1, 065, 513 1, 489, 801 1, 600, 898 
62, 279 94, 204 91, 500 
1, 107, 329 1, 054, 588 1, 107, 235 
550, 838 542, 276 944, 283 
818, 215 5, 053, 157 b, 475, 539 
* 330 315 909, 363 1, 176, 260 
402, 428 493, 208 521, 006 
166, 572 856, 958 439, 110 
168, 989 216, 627 117, 004 
8, 239, 479 8, 771, 413 4, 020, 980 
619, 637 509, 556 651, 472 
61, 683 41, 676 21, 319 9, 578 
50, 565 412 58, 62, 314 


s pata include liquefied refinery gases but excludë liquefied petroleum gases blended into 
gasoline. 
Rad ption of the uses of liquefied petroleum gases reported in this section of the 


cba 
tial and Commeroial.—A11 liquefied petroleum gases, by type, ship or used in 
private households for heating, cooking, water heating, and other household uses, such as 
clothes dryers and incinerators. Shipments to nonmanufacturing organizations, such as 
motels, restaurants, retail stores, laundries and other service enterprises, primarily for use 
in space heating, water heating and cooking. 
Internal Combustion E Fuel.— All dy type, used r. tion en- 
gines, hway vehicles all kinds, for and other indust tractors, and also oll- 
Ind t Ln Deed. Dette roleu shipped sed b ufacturing plants of all 
us — Liqu eum gases or u y manufa p 
types for stan by fuel space heating, or other such uses as flame cutting, metallurgical 
furnaces, and plumber's torches. 
Ges Comp -—Shipments made to gas utility companies for distribution through the 


Raw Materiel and Solventes for Chemical Plants and Synthetic Rubber Com te.— 
Shipments of liquefied petroleum gases made to chemical plants and for use in the produc- 
don Of — 14 Kette trol shipped sed for agriculture uch as 
,— Liquefie eum gases D or u or agricu pu 8 
uu cultivation: crop dying, tobacco curing, poultry breeding, and miscellaneous other 
uses. 
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TABLE 15.—Consumption of liquefied petroleum gases and ethane, by type, by PAD 
district and State 


(Thousand gallons) 
Propane Butane Butane-propene Total 
PAD district 
and State 
1963 1904 
District 1: 
Connecticut..... 57, 413 60, 91) 
Delaware 17, 180 18, 475 
Florida 252, 037 267, 063 
Georgia 177, 024 189, 763 
Maine........... 25, 833 28, 503 
Maryland and 
District of 
Columbia 80, 252 59, 500 
Massachusetts... 55, 505 57, 940 
New Hampshire. 22, 044 25, 865 
New Jersey 68, 903 83, 563 
New Vork 137, 017 159, 113 
North Carolina.. 130, 408 142, 430 
Pennsylvania.... 107, 858 117, 831 
Rhode Island.... 12, 675 11, 302 
South Carolina.. 73,670 88, 020 
Vermont........ 14, 750 20, 118 
Virginia. ........ ,108 78, 567 
West Virginia... 20, 051 17,43 
Total 1. 2 1,773, 132 | 21,967, 700 
District 2: 
Ilinols.......... 399, 397 A1. 
Indiana......... 841 216, 676 
Iowa............ 227,852 211,719 
Kansas.......... , 467 , 
Kentucky....... 102, 828 98, 99 
Michlgan........ 152, 571 140, 144 
Minnesota....... 215, 579 211, 597 
Missouri. ....... 836, 797 20, 
Nebraska 158, 841 137, 508 
North Dakota... 60, 584 51, 048 
Ohlo............ 157,315 140, 256 
Oklahoma 254,348 | 247,667 833, 196 302, 
South Dakota.. 63,770 | 60,223 65, 568 61,261 
Tennessee 66,927 | 70, 878 72, 506 75, 850 
Wisconsin....... 212,328 | 203,756 565 211,789 
Total 1 3, 040, 402 |2, 821, 554 33,579, 204 | 23,376, MS 
District 3: 
Alabama 107,203 | 152,211 145, 060 198, 061 
Arkansas 150,585 | 229,688 214, 891 305, 383 
Loulsiana....... 69,572 | 111,571 158, 789 190, 382 
Mississippl...... 125,154 | 167,049 , 928 249, 063 
New Mexico..... 85, 264 | 143,223 101, 174 165, 994 
Texas 429,959 | 780,437 , 289 | 1,320,908 
Total 1,..... 2, 065, 042 2. 429, 953 |1, 140, 092 |1, 250, 453 845, 158 |3 5,236, 923 | 3 6, 164, 189 
— y ees = 
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TABLE 15.—Consumption of liquified petroleum gases and ethane, by type, by PAD 


district and State—Continued 
(Thousand gallons) 
Propane Butane Butane-propane To:al 
PAD district mixture 
and State MERE E PIRATA: AI 
1963 1964 1963 1964 1963 1964 1963 1964 
District 4: 
Colorado 113, 521 145, 323 693 448 8, 435 1, 165 117, 649 146, §36 
ER 27,4555 150 582 27, 395 
Montana 29, 306 36, 469 1,055 838 1,744 1,778 42, 105 39, 085 
Utah............ 1, 485 2A, 824 12 7 21, 834 25, 316 
Wyoming....... 33, 557 88, 590 138 76 4, 635 6, 131 38, 330 43, 797 
Total 1. 233, 487 281, 144 10, 841 13, 324 15, 407 12, 957 | 2259, 735 3 307, 425 
District 6: 
Alaska 3, 311 2,590 |...... A EE 22 3,311 8,612 
Arizona......... > 39, 788 326 |....--.---- 4,103 3, 833 42, 283 43, 621 
California. ...... 277,574 267,720 |.........- 1,377 56, 016 48, 853 333, 590 317, 956 
Hawaii ; 10,8888 —•“§“.ͥ/;: 4,783 |.......... 9, 710 10, 869 
Nevada......... 37,421 AAN ere 83 60 , 504 30, 196 
Oregon.......... 44, 272 N. SI. 8 1, 697 1. 914 35, 969 39, 725 
Washington 137 | 46,066 |..........|.........- 2, 202 2, 001 42, 399 i 
Total 1. 630, 388 517, 429 50, 423 100, 370 71, 004 63,105 | 2721, 224 2757, 806 
Total 
United 


States 
shipments 7. 120,976 7. 442, 817 [1,439,891 |1, 600, 398 |1, 054, 588 |1, 107, 235 |11, 570, 278 | 12, 473, 258 


1 District totals do not equal the sum of State totals because of the inclusion in district totals and the 
exclusion in State totals of figures for refinery fuel, chemical, synthetic rubber, and secondary recovery uses 
to avoid disclosing company data. Data for these uses are shown in table 8. 

3 Includes ethane, isobutane, and all other mixtures. Bee table 8. 
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FOREIGN TRADE 


The imports and exports statistics included in this section were com- 
piled by the U.S. Department of Commerce and differ slightly from 
those used in other sections of this chapter. The Bureau of Mines 
import data exclude from United States totals all imports from foreign 
sources to U.S. territories and possessions. Exports of liquefied gases 
totaled 225 million gallons, 32 million more than in 1963. As in past 
years, Mexico was the principal importer of LP gases from the United 
States, receiving 94 percent of the total exports. 


TABLE 17.—LP gases! exported from the United States, by country or area 
(Thousand gallons 9 


Country or area 1955-59 
(average) 


North America: 
Canada 


anada... oe cecus 37, 528 
MOTO a 91, 060 
Bermuda and Caribbean.............. 4,169 
Central America. 1, 737 
OUNCE AAA A 5 

Nd EEN 140, 298 

South America: 
Argentina. 23 tcc 8 
e acetate ee 10, 473 
M ³˙·A 
(Total; «§«’ðÖ . 88 10, 981 
Europe: 
Denmark... 128 
E EE 83 
Germany, West 95 
Dai 6 HTH 8 202 
Netherlands. .............-.---------- 9 
CT EE 29 
United Kingdom. .................... 40 
))! 86 22 
e ³o·àA . A 558 
Asia: 
, e ......-..-- 25 
Japâh s o-coallcleweheeéssoc oe cd 229 
Phillipp ines 92 
e, . , CA A EE 
FER 17 
Total... a 363 
Africa. AAA Eege 119 
Oceania. 124 
Grand total......................... 152, 443 


1 Data include LR gases. 
3 4.5 pounds=1 gallon. 
8 Less than 1,000 gallons. 


Source: Bureau of the Census. 
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TABLE 18.—Natural gasoline exported from the United States, by countries 
(Thousand gallons) 


Source: Bureau of the Census. 


TECHNOLOGY 


Sulfinol Process— The first commercial application of a new 

rocess for removing acidic gases hydrogen sulfide (H;S), carbon 

ioxide (CO.), and carbonyl sulfide (COS), as well as mercaptans, 
Írom natural gas being processed for natural gas liquids was started in 
March 1964 at the Porson Gas Plant of Shell Oil Company in 
Karnes County, Texas. "The process is called Sulfinol and uses a 
solvent composed of an alkanolamine admixed with an organic chemi- 
cal named sulfolane. In this installation the plant was converted 
Írom using an MEA (monoethanolamine) acid gas absorption system 
which processed gas from 1,000-pound-per-square-inch oilfield sepa- 
rators that contained 1.6 percent H-S and 6.9 percent CO,. The 
change was made because ot the process advantages and economics the 
new treating system offers, according to the operators. 

In general, the new process absorber operates more smoothly and 
without the frequent attention required by the amine process while 
maintaining a very low and precise control of the H.S content of the 
residue gas stream. Miscellaneous labor consuming items that are 
common in MEA operations, such as cleaning of filters and exchangers, 
solvent reclamation, and solvent makeup have required little attention 
within the brief operating time of this plant. 

Several other installations of the new process in addition to the 
Person plant have been made in related applications for treating light 
gus ree of these units are in operation removing CO, from crude 

ydrogen being used as feedstock for ammonia synthesis and hydro- 
fining processes; two, removing H;S and COS from the process 
streams in & partial oxidation gas process for generating hydrogen; 
and one, removing CO, for a natural gas stream. Fourteen other units 
of this new type are in design or under construction in plants produc- 
ing natural gas liquids and in closely associated process operations. 

Cryogenics in Gas Processing Industry.*—Cryogenics is being applied 
increasingly in natural gas and LNG processing. It is the 
science and technology of supercold fluids. The word is derived from 
the Greek word *Kryos," which means *cold." 'The upper limit of 

s C. L. Dunn, E. R. Freitas, and E. S. Hill. "Sulfinol" Process in Commercial Operation. 
Proc. of the Forty-fourth Ann. Convention of Nat. Gas Processors Assoc., Dallas, Tex., 
Mar. 24-26. 1965, pp. 55-5 


Ñ. 
* A. W. Mellen. ogenies and the Gas Processing Industry. Proc. of the Forty-fourth 
Ann. Convention of Nat. Gas Processors Assoc., Dallas, Tex., Mar. 24-26, 1965, pp. 12-17. 
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the GERS temperature range is not well defined and this point is 
often debated, but, the lower limit is precisely fixed at absolute zero, 
which has been approached closely though not as yet attained. Crvo- 
genics in practice usually includes those temperatures below minus 
250? F., but some SECHS place the dividing line at temperatures as 
high as minus 150? F. 

he greatest use of cryogenics in the lower temperature range in 
natural gas processing has been for the recovery of helium. Every 
helium-recovery plant in operation has used cryogenic techniques to 
extract the product from natural gas, despite substantial development 
efforts with high-temperature diffusion processes. 

In the less cold range, cryogenics has been applied successfully to 
natural gas liquid processing utilizing propane refrigeration for 
process cooling and control, especially at plants in locations deficient 
in cooling water. An extension of this cryogenic application to lower 
temperatures has led to liquefied natural gas (LNG) in commercial 
applications. LNG now is being transported from Africa to England 
overseas in specially constructed ships and delivered to gas-deficient 
areas. LNG also is finding increasing use in gas pipeline peak shaving 
operations in the United States. LNG is now rapidly becoming the 
major interest in gas processing cryogenics. Several commercial proj- 
ects have been completed within 1964 and others are well underway. 
One LNG peak shaving project was completed in New Jersey in 1964, 
and two were under construction in Alabama and California at the 
end of the year. 

LNG plants have required the development of refrigeration systems 
to remove heat down to a temperature of minus 258? F., the normal 
boiling point of methane. The cascade-type system, which uses pro- 
pane, ethane, and methane as refrigerants, has been used the most. 
An important development in this system has been the use of an 
expansion engine cycle for pressure let-down that also is a means of 
providing refrigeration for liquefaction. Since natural gas distribu- 
tion systems operate at pressures significantly less than the transmis- 
sion systems which supply them, there are many pressure reduction 
stations that waste the energy obtained from gas throttling. Efforts 
to convert this wasted energy into electrical energy by means of an 
expansion turbine have not been possible because of marginal eco- 
nomics, and there has not been a use for the refrigeration obtained 
from an expansion engine. 

Uses are now being found for this refrigeration in natural gas 
liquefaction and LP gas 5 and especially for the recovery of 
etháne and other LP gases which, as relatively pure hydrocarbons 
feedstocks, are being extracted at a growing rate for use in the rapidly 
expanding chemical, rubber, and petrochemical industries. 


Crude Petroleum and Petroleum 


Products 
By James G. Kirby ! and Betty M. Moore? 


A 
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GENERAL SUMMARY 


TAL DEMAND? for all oils in 1964 was 11,061,000 barrels 
daily, an increase of 2.8 percent over the 1963 daily average of 
10,759,000. Domestic demand increased 2.9 percent to 10,859,000 

barrels daily. Exports in 1964 were a little lower than in 1963 
but much higher than in 1961 and 1962. The total new supply of all 
oils in 1964 was 11,071,000 barrels daily. Domestic crude oil pro- 


1 Industry economist, Division of Petroleum. 
2 Statistical assistant, Division of Statistics. 
8 Certain terms as used in this chapter are more or less unique to the petroleum industry. Principal terms 
and their meaning are: 
demand.—A derived figure representing total new supply plus decreases or minus increases in 
reported stocks. Because (ek are substantia] secondary and consumer's stocks that are not reported to 
Bureau of Mines, this fi varies considerably from consumption. 
Domestic demand.—Total demand less exports. 
New supply of all ois. The sum of crude oil production plus production of natural gas liquids, plus benzol 
(coke-oven) used for motor fuel, plus imports of crude oll and other petroleum products. 
Transfers.—Crude oil conveyed to fuel-oil stocks without processing, or reclassification of products from 
one product category to another. 
A oils.—Crude petroleum, natural gas liquids, and their derivatives. 
Principal product.—Gasoline, kerosine, distillate fuel, and residual fuel oll. 
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TABLE 1.—Salient statistics of crude petroleum, refined products, and natural 
gas liquids in the United States 


1960 1961 1962 1963 9 1964 
Crude petroleum: 
Domestic production thousand barrels 1. 2, 574, 933 | 2,621,758 | 2,676,189 | 2, 752, 723 | 2, 786,82 
World production. ................... do. . 7,688,668 | 8,183,899 | 8,882,227 | 9,537,420 | 10,327, 691 
U.S. proportion T percent. 33 82 80 29 2 
F thousand barrels 1. 371,575 881, 548 411, 039 412, 660 438,643 
Exports «„ do.... 3, 087 3,227 1, 790 1, 098 1, 
Stocks, end of year. .................. do....| 239,800 244, 664 252, 011 237, 361 230, 067 
Runs to stills do....| 2,952, 534 | 2,987,158 | 3,069,631 | 3,170,652 | 3,241, 632 
Value of domestic production at wells: 
ei thousand dollars. . 7,420,181 | 7,565, 582 | 7,774,051 | 7,965,743 | 8,017,078 
A Varage r barrel... 8 $2.89 $2. 90 89 HS 
Total producing oils wells December 31.....| 501,158 594,917 606,385 | ' 588, 657 588, 225 
Total oil wells completed during year (suc- 
oas al yon EE E R 8 22, 492 21,850 21, 372 20, 288 20, 620 
products: 
ports .......... thousand barrels 1. 292,536 818, 118 848, 754 362, 063 888, 200 
Exportss_......... ! do 70, 810 60, 336 59, 600 74, 216 72, 406 
Stocks, end of year. .................. do.... 515, 827 543,343 | 1 553, 848 504, 451 573, 499 
Output of gasoline 8... do....| 1,622,497 | 1,584, 402 | 1,583,376 | 1,625,198 | 1,708, 005 
Yield of gasoline. ................. percent.. 45.1 44.7 44.8 44.1 45.2 
ATE net price (excluding tax) of 
gasoline in 65 U.8. cities 
cents per gallon 7. 16. 08 15. 80 15. 46 15.22 14 82 
Completed refineries, end of year 811 311 308 304 300 
Daily crude-oil capacity 
thousand barrels 1. 10, 010 10, 105 10, 118 10, 385 10,773 
Natural gas liquids: 
oducetion......... eege dE 2... do....| 840,157 361, 689 705 400, 886 419, 024 
Btocks, end of year do 28, 931 A 31,385 83, 747 85,679 


» Preliminary (except for crude production and value). Revised. 


$ U.S. Department of Commerce data. 
* U.8. Department of Commerce data, except for unfinished oils. 
8 New basis. These data are comparable to 1963 because of product reclassification resulting from 
separately reporting data for petrochemical feedstocks. 
ning with 1961 excludes unfinished gasoline. 
? Platt’s Oil Price Handbook. 


duction, 7,664,000 barrels daily (preliminary figure), represented 69.2 
percent of the supply; natural gas liquids production, 10.4 percent; 
and imports of crude oil and refined products, 20.4 percent. 


DEMAND BY PRODUCTS 


As most of the indicated consumption of crude oil in the United 
States is converted into products at refineries, before sale to ultimate 
consumers, the analysis of demand trends involves consideration of 
each major product. The fuel oils (residual, distillate, and kerosine) 
compete directly with natural T or coal in heating, cooking, and 
industrial uses. Gasoline and diesel fuel are the major fuels used in 
the transportation field, followed by jet fuel (& blend of low-grade 
gasoline, kerosine, and distillate) used in military jetplanes, and 
straight kerosine which is used as fuel by commerci P The 
other products serve a wide variety of uses and are in competition 
with other refined products both for fuel and nonfuel uses. 

Petrochemical feedstocks produced at refineries are being reported 
as a separate product, as was done for the first time with 1963 data. 
This eliminates products used for chemical manufacture from the other 
petroleum products. For this reason, in 1963 and 1964 data on 
demands for individual petroleum products are not strictly comparable 
to the statistics published for earlier years. 
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Gasoline.—The total demand for gasoline, which includes motor 
gasoline, aviation line, and naphthas, was 1,712,056,000 barrels 
in 1964, compared with 1,639,089,000 barrels in 1963. Domestic 
demand was 1,704,114,000 barrels, an increase of 4.4 percent for the 

ear, and exports totaled 7,942,000 barrels, a gain of 13.6 percent. 

he demand for aviation gasoline continued to decline and for the 

ear was 53,283,000 barrels, 1,517,000 barrels less than in 1963. A 

reakdown of domestic demand by use indicates that in 1964 civilian 
highway use accounted for 89.8 percent; aviation gasoline, 2.8 percent; 
and nonhighway vehicles, nonfuel use, and losses, 7.4 percent. 

Distillate Fuel Oil.— The total demand for distillate fuel oil in 1964 
was 754,440,000 barrels, a decrease of 1.0 percent. This included 
on ta demand of 749,006,000 barrels and exports of 5,434,000 

arrels. 

Residual Fuel Oil.— The demand for residual fuel oil (574,928,000 
barrels) was noticeably higher than in 1963. With domestic demand 
up 17.1 million barrels and rts up 3.6 million barrels, the total 
demand was 20.7 million barrels greater in 1964 than in 1963. 

Kerosine.— Commercial jet aircraft use of kerosine as fuel continued 
to increase in 1964 and accounted for 85,672,000 barrels or 48 percent 
of the total domestic demand. Other uses for kerosine declined 4.4 
percent for the year. 
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TABLE 3.—Demand for all oils! in the United States, 1955-64 


---—————2 


1969. ......... 8, 449. 


s Preliminary. 
! Bee text footnote 8 at the beginning of this chapter. 


Other Products.— The total demand for all other products, including 
crude oil exports and losses as well as refinery overage, was 828,241,000 
barrels in 1964, a gain of 3.7 percent. The 1964 demand for petro- 
chemical feedstocks was 104,789,000 barrels, of which 7,698,000 
barrels was produced from still gas, 47,190,000 barrels from liquefied 
refinery gas, 24,583,000 barrels Eom naphtha, &nd 25,318,000 barrels 
from the other products which are principally miscellaneous finished 
products, but which also include kerosine, distillate fuel oils, and 
residual fuel oil. The total demand for military-grade jet fuel in- 
creased 2.9 percent in 1964; asphalt demand increased 2.4 percent; 
petroleum coke, 4.9 percent; lubricating oils, 3.3 percent; and wax 1.3 
percent. Demand for road oil declined 5.3 percent. 

Shipments to U.S. Territories and Possessions.— Domestic demand, 
as defined in this chapter, refers to demand in all States of the United 
States. Shipments from the United States to territories and possess- 
ions are included with exports. Any foreign receipts into these 
territories and possessions are not included in the total imports shown. 

Shipments from territories and possessions to foreign countries are 
excluded from total exports. Shipments to the United States are 
included in imports. 


SCOPE OF REPORT 


This report deals primarily with statistics for production, refining, 
distribution, and indicated consumption of crude petroleum and re- 
fined products in the United States; it also contains a brief description 
of technological developments. "The object of limiting data to the 
United States is to permit a breakdown and balancing of supply and 
demand of operations by States and districts. The composition of 
the districts used by the Bureau of Mines is explained in the next 
gection. 

The increasing volume of natural gas liquids recovered from natural 
gas has made it desirable to present data on these liquids with crude 
oil data, as these liquids are blended with refinery products and are 

imilar to materials recovered from refinery gases. "These natural 
gas liquids are recovered at natural-gas processing plants, away from 
the oil refineries. 

Most of the data were compiled by the Bureau of Mines from de- 
tailed reports, submitted on a 0 basis by the various com- 
panies. These data are published monthly for release about 8 weeks 
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after the end of the month. Complete coverage, with only minor 
estimates, is procured for production, stocks, and refinery operations. 
The Bureau of Mines uses the import data on crude oil and unfinished 
oils as reported by the refineries. Other product imports and all 
export data are taken from records of the U.S. Department of Com- 
merce. 

The Bureau of Mines uses crude-oil production data compiled by 
State agencies for those States which compile the information. Where 
such data are not available, the Bureau of Mines sends monthly 
questionnaires to all pipeline companies operating within the State. 
Monthly reports are received from refineries showing crude oil re- 
ceipts by States of origin and method of transportation. These 
reports include information covering final receipts by water, tank- 
cars, and trucks and cover stocks of crude oil held at refineries, by 
State of origin. 'The Bureau of Mines crude production figure in- 
cludes field condensate. 

Individual refineries reported monthly receipts, input, stocks at 
the beginning and end of the month, refinery production, and deliv- 
eries. Data on both product stocks at refineries and pipeline and 
bulk terminal stocks are collected. 

Semiannual canvasses of refineries, pipeline companies, and natural 
gas liquids plants provide data on storage tank capacities assigned 
to the various refined products and to liquefied gases at plants, ter- 
minals, and underground storage facilities. 

Annual canvasses provide supplemental information on the value 
of crude petroleum at wells, the number of producing wells, sales of 
fuel oils, asphalt and road oils by uses, and refinery capacity. 

The table showing world production of crude oil by countries is 
based on monthly reports that also included data on crude move- 
ments and refinery operations. Data on crude reserves, wells drilled, 
and current prices were taken from the sources indicated in the foot- 
notes. 

The 1964 Minerals Yearbook is the first one which gives final 
figures on production and value of crude petroleum and average 
value per barrel. Final figures are shown in tables 7, 8, 9, 17, 18 
and 24. The production figures used in all other tables are pre- 
liminary, as they have been in the past. 


DISTRICTS 


The Bureau of Mines reported production of crude petroleum and 
natural gas liquids and the number of wells drilled by States. Louisi- 
ana, New Mexico, and Texas were also reported by districts. 

New Mexico has two widely separated producing areas. The 
Southeastern district comprises mainly Lea, Eddy, Chaves, and 
Roosevelt Counties. 'The Northwestern district comprises mainly 
San Juan, Rio Arriba, Sandoval, and McKinley Counties. 

The Bureau of Mines producing districts in Texas correspond, 
d one exception, to grouping of the Texas Railroad Commission 

istricts. 
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Bureau of Mines districts: Railroad Commission districts 
Gulf Coast. Nos. 2 and 3 
West Texas. Nos. 7C and 8 
East Proper Part of No. 6 (East Texas field in Cherokee, 
Smith, Upshur, Rusk, and Gregg Counties) 
Panhandle.............- No. 10 
Rest of State: 
Nort . Nos. 7B and 9 
Central. No. 1 
South... oo... No. 4 


Other East Texas.... Nos. 5 and 6 (exclusive of East Proper) 


The Bureau of Mines groups refinery operations into another set 
of districts called refining districts. These refining districts correspond 
with the grouping originated by the Petroleum Administration for 
War during World War II and called PAW districts (later changed to 
PAD districts). 


PAD district Refining district 

Pcr East Coast—Districts of Columbia and Maine, New Hampshire, 
Vermont, Massachusetts, Rhode Island, Connecticut, New Jersey, 
Delaware, Maryland, Virginia, North Carolina, South Carolina, 
Georgia, and Florida, and the following counties of New York: 
Cayuga, Tompkins, Chemung, and all counties east and north 
thereof, and the following counties of Pennsylvania: Bradford, 
Sullivan, Columbia, Montour, Northumberland, Dauphin, York, 
and all counties east thereof. 


1 Appalachian No. I— West Virginia and those parts of Pennsylvania 
and New York not included in the East Coast district. 

8 . No. 9— The following counties of Ohio: Erie, Huron, 

awford, Marion, Delaware, Franklin, Pickaway, Ross, Pike, 

Scioto, and all counties east thereof. 

23 Ind iana- Illinois-Kentucky Indiana, Illinois, Kentucky, Tennessee. 
Michigan, and that part of Ohio not included in the Appalachian 

istrict. 

SECHER Oklahoma- Kansas- Missouri—Oklahoma, Kansas, Missouri, Nebras- 
ka, and Iowa. 

) oou Minnesota-Wisconsin-North Dakota-South Dakota— Minnesota, 
Wisconsin, North Dakota, and South Dakota. 

383 Texas Inland — Texas, except Texas Gulf Coast district. 

38383 Texas Gulf Coast—The following counties of Texas: Newton, 


Orange, Jefferson, Jasper, Tyler, Hardin, Liberty, Chambers, 
Polk, San Jacinto, Montgomery, Harris, Galveston, Waller, Fort 
Bend, Brazoria, Wharton, Matagorda, Jackson, Victoria, Cal- 
houn, Refugio, Aransas, San Patricio, Nueces, Kleberg, Kenedy, 
Willacy, and Cameron. 

3 Louisiana Gulf Coast The following parishes of Louisiana: Vernon, 
Rapides, Avoyelles, Pointe Coupee, West Feliciana, East Felici- 
ana, Tangipahoa, St. Helena, Washington, and all parishes south 
thereof; the following counties of Mississippi: Pearl River, 
Stone, George, Hancock, Harrison, and Jackson; and Mobile and 
Baldwin Counties, 


A North Louisiana-Arkansas— Arkansas and those parts of Louisiana, 
ER and Alabama not included in the Louisiana Gulf Coast 
istrict. 
5 — New Mezico—New Mexico. 
4. ac Rocky Mountain—Montana, Idaho, Wyoming, Utah, and Colorado. 
E West Coast—Washington, Oregon, California, Nevada, Alaska, 


Arizona, and Hawaii. 
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PETROLEUM ADMINISTRATION FOR DEFENSE (PAD) DISTRICTS 
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Figure 2.— Map of PAD districts and Bureau of Mines refining districts. 


WORLD OIL SUPPLY 


Crude oil production for the world in 1964 was 10,328 million ber- 
rels, compared with 9,537 million barrels in 1963. U.S. production 
represented 27.0 percent of the world total, less than in 1963. 
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RESERVES 


The American Petroleum Institute Committee on Petroleum Re- 
serves estimated proved reserves of crude oil in the United States to 
be 30,990,510,000 barrels on December 31, 1964, an increase of 
20,520,000 barrels for the year. 

The estimates of crude-oil reserves include only oil recoverable 
under existing economic and operating conditions, 


TABLE 4.— Estimates of proved crude-oil reserves in the United States on 
Dec. 31, by States! 


(Million barrels) 
State 1957 1958 1959 1964 
Eastern States 
Deer mec aaa a 655 608 504 301 
Indiana. dees Rois 67 71 74 61 
Kentucky... e e e a sa 1 126 136 118 
Michigan ..................-.... 49 55 68 
New ok 37 36 14 
Oo 88 71 74 100 
Pennsylvania. 126 120 114 87 
EE 53 52 51 59 
Total o... ol. l 1,193 | 1,129 | 1,132 888 
— l a 
Central and Soathern Btates 
Arkansas 305 318 313 206 
22 8 947 922 917 797 
Louisiana 2... 3,858 | 4,044 | 4,660 5, 162 
Mississippl ...................... 360 379 389 357 
Nebraska. 63 69 81 71 
New Merico 832 894 | 1,026 957 
North Dakota. 258 314 382 877 
Oklahoma). 1,941 | 1,898 | 1, 865 1, 586 
eras MIROR a a a a 14, 555 | 14, 322 | 14, 860 14, 300 
„ .. e . .. oe ous 23, 119 | 23, 160 | 24, 403 23, 812 
LAE — i= — — — — == 
Mountain States 
olorado.....---.-..........-.-.- 810 892 381 346 
Montana 320 338 252 
PON 8 140 199 195 219 
Wyoming. .....----------------- 1,420 | 1,409| 1, 1, 204 
POCA NEE 2,190 | 2,338 | 2,288 2,021 
Pacific Coast States: California 3....| 3,760 | 3,866 | 3,763 4, 125 
Other States 3439. 38 43 43 145 
Scots e oS aa I-——— F l———p k-——— i 1 
Total United States 30, 300 | 30, 536 | 31,719 | 31,613 | 31,759 | 31, 389 | 30,970 | 30,991 


1 From reports of Committee on Petroleum Reserves, American Petroleum Institute. Includes crude 
ofl that may be extracted by present methods from fields completely developed or sufficiently explored to 
t reasonably accurate calculations. 'The change in reserves during any year represents total] new 
veries, extentions, and revisions, minus production. 
? Includes offshore reser ves. 
3 Includes Alabama, Arizona, Florida, Missouri, Nevada, South Dakota, Tennessee, Virginia, Washing- 
ton 1967-60, and Alaska 1 


CRUDE PETROLEUM 


SUPPLY AND DEMAND 


The new supply of crude petroleum was derived primarily from 
domestic production, but the supply was augmented by imports. 
Crude imports represented 13.5 percent of the crude supply in 1964, 
compared with 13.0 percent in 1963. Under the mandatory import 
control program, which became effective in March 1959, imports of 
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crude oil, unfinished oils, and refined products other than residual fuel 
oil are limited to 12.2 percent of the estimated total production of 
crude oil and natural gas liquids in all States east of the Rocky 
Mountains. In States west of the Rocky Mountains, including 
Alaska and Hawaii, the import quota is based on the difference between 
the estimated available domestic supply and the estimated total 
demand. Overland receipts (imports from Canada and Mexico) are 
exempted from provisions of the program; however, before setting the 
allocations for crude and unfinished oils, an estimate of probable 
receipts by pipeline from Canada and overland from Mexico are sub- 
tracted from the amounts to be allocated. Vessel and aircraft fuels 
imported in bond for use as fuel outside the United States are also ex- 
empted from provisions of the program. All refineries of record are 
granted an allocation based on their refinery throughput with certain 
special provisions applying to refineries that imported crude oil during 
1957, the base year for the program. 


PRODUCTION 
GENERAL 


Crude oil production in the United States averaged 7,664,000 barrels 
daily in 1964 compared with 7,542,000 barrels daily in 1963. The 
demand for domestic crude oil exceeded production, resulting in a 7 
million barrel reduction in stocks of domestic crude oil. 


BY STATES 
Additional data on production by States will be found in volume 
III of the 1964 Minerals Yearbook. 


TABLE 5.—Supply and demand! for crude petroleum in the United States 


(Thousand barrels) 


1960 1961 1962 1963 » 1964 
Production: ul. uu... I| eee de 2, 574, 933 | 2,621,758 | 2,676, 189 | 2 752, 723 | 2, 805, 125 
Imports ³· AV 371, 575 381. 548 411. 039 412, 660 435, 643 
Total new supply. -........----.----------- 2, 946, 508 | 3,003, 306 | 3. 087, 228 | 3,165, 383 | 3, 243, 763 
Increase (+) or decrease (—) in stocks, end of year.| —17, 329 +4, 864 +7,347 | —14, 650 —7, 304 
— = 
Demand: 
Domestic crude wn: 2, 592, 289 | 2,614,919 | 2, 669, 398 | 2, 767, 129 | 2, R13, 433 
Foreign crude. ...................- ae eee 371, 548 383, 523 410, 483 412, 904 437, 639 
Total demand........................... 2. 963, 837 | 2,998, 442 | 3,079, 881 | 3,180,033 | 3,251,072 
Runs to stills: ie 
Dome 2, 581, 568 | 2,604, 127 | 2,659, 826 | 2, 758, 168 | 2 804, 198 
e ß AA 370, 966 383, 031 409, 805 412, 484 437, 434 
D aaa See 3, 087 3, 227 1, 790 1, 698 1, 363 
Transfers to fuel oll: 
CAES AAA A 1,001 851 1, 198 755 
GUS) EE 8, 948 3, 854 797 720 
Other fuel losses 3, 207 3, 352 9, 465 3,571 3, 602 
Total demand... - ~-~ «<e ee e RIENES 2, 963, 837 | 2, 998 442 | 3,079, 881 | 3,180,033 | 3, 251,072 
» Preliminary. 


1 For definition see footnote at tho beginning of this chapter. 
2 Bureau of Mines data. 
8 U.8. Department of Commerce data. 
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TABLE 7.—Petroleum produced in the United States by States ! 
(Thousand barrels unless otherwise stated) 


total 


Production: 

Alabama 7, 829 6, 931 7, 473 9, 175 8, 498 66, 043 
e EE 850 6, 327 10, 10, 740 11, 059 39, 131 
Arkansas 30, 117 29, 246 27, 049 27, 406 26,737 | 1,199,106 
California «„ 805, 352 200, 609 296, 300, 908 300, 009 | 13, 224. 857 
Colorado....-.---...-.---------- 47, 469 46, 759 42, 477 38, 283 34, 765 758, 876 
Florida......................... 369 374 419 404 620 8, 412 
Illmois. 77, 341 76, 818 78, 796 74, 796 70,168 | 2,628, 245 
Indiana. EN 12, 054 11, 500 12, 077 11, 902 11, 283 365, 284 
Kansas 113. 453 112, 241 112, 076 109, 107 100, 252 1? 3, 751, 191 
Kentucky...................... 21,147 18, 344 17, 789 18, 344 19, 772 3 491,441 
Louisiana...................-... 400, 832 424, 962 477, 153 515, 067 549, 680 7, 485. 002 
Michigan 15, 899 18, 901 17, 114 15, 972 15, 601 q 509,147 
Mississippi 81, 673 54, 688 55, 713 58, 619 56, 777 911, 357 
enn 30, 240 30, 906 81, 648 20, 870 30, 647 489. 641 
Nebraska 23, 825 24, 369 2A, 894 21, 846 19, 113 231, 023 
Nevada 27 184 141 118 255 972 
New Mexico —— 107, 380 112, 553 109, 828 109, 941 113, 863 | 8 1, 961. 938 
New Vork 1, 813 1, 658 1, 689 1. 679 L 874 0 202, 829 
North Dakota 21, 992 23, 652 25, 181 26, 030 25, 731 204. 348 
GIRI Ed RE HORSE 5. 406 5, 639 5, 835 6 039 15, 859 700, 610 
Oklahoma 192, 913 393, 081 202, 732 201, 962 202, 524 | * 9, 025, 175 
Pennsylvania................... 6, 009 5, 643 5, 302 5, 083 5,113 | 6 1,242, 629 
EE 927, 479 939, 191 943, 328 977, 836 989, 525 | 27, 673, 181 
SOURCES DIR 87, 594 33; 118 31, 029 33, 435 28.575 1 240. 216 
West Virginia 1. 2, 300 2, 760 3. 470 8, 350 3, 370 478, 593 
Wyoming 133, 910 141, 937 135, 847 144, 407 138, 752 | 2,479, 324 
Other States 5... aaa rre 452 280 856 392 4, 842 
/; 2 S s¿. s us s 2, 574, 933 | 2, 621, 758 | 2, 676,180 | 2, 752, 723 | 2, 786, 822 | 76, 283, 319 

Value at wells: 
Total (thousand dollars)...... 7, 420, 181 | 7, 565, 582 | 7,774, 051 | 7,965, 743 | 8,017,078 |158, 360, 871 
Average per barrel $2. 08 


1 For detailed figures by States, 1859-1935, see 1937 Minerals Yearbook, p. 1008. 

3 Oklahoma included with Kansas in 1905 and 1906. 

3 Includes Tennessee, 1883-1907. 

Figures represent 1925-64 production only; earlier years included with “Other States”. 

1 Figures represent 1924-64 production only; earlier years included with “Other States". 

* Earlier production in New York included with Pennsylvania. 

* Figures represent 1946-64 production only; earlier years included with “Other States". 

* Includes Alaska, 1912-33; Arizona, 1958-64; Arkansas, 1920; Michigan, 1900-1019; Mississippi, 1933-35; 
Missouri, 1899-1911, 1913-16; 1919-23, 1032-64; New Mexico, 1913, 1919-23; South Dakota, 1965-64; Tennessee, 
1916-64; Utah, 1907-11, 1920, 192441; Virginia, 1943-64; Washington, 1968-60. 
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Pans 3.—Production of crude petroleum in the United States, 1942-64, by 
principal producing States. 
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TABLE 9.—Percentage of total ouae 5 produced in the United States, 
y States 
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WELLS 


In 1964 the number of wells drilled (42,963) was 1,577 more than in 
1963 but 816 less than in 1962. Service wells are not included in this 
total. The percentage of dry holes to the total wells drilled increased 
from 39.5 percent in 1963 to 40.7 percent in 1964. 

The largest increases in number of well completions were in Ohio 
- (1,428), Kansas (344), and Pennsylvania (333). In Texas there was 

an overall decline in number of wells drilled, although there were 
moderate increases in the east and west districts of the State and the 
drilling activity along the Texas Gulf Coast was steady. 

The number of oil wells reported in operation as d December 31, 
1964, was 588,225; in 1963, 432 more wells were reported in operation. 
The average daily production per well was 12.9 barrels. In Louisiana, 
the largest gainer, the number of operating wells, increased by 1,814. 
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TABLE 10.—Production and reserves of crude petroleum in leading fields in the 


United States 
(Thousand barrels) 
Field š State 1964 | Total since | Estimated 
very 1] reserves 
. „„ California._..--------- 38.350 1.013 578 * 188 42 
32; 8 naa 1 

Bo- Vel-· Tum Oklahoma 26, 660 649, 484 150, 516 

Bay Marchand, Block 2 Islana 25. 066 131, 025 468, 
Panhandle F ARE -..| Texas...............-.| 13, 270 | 25,052 | 1, 110, 867 536, 133 

Caillou Island Loulsiana 22, 186 239, 795 200, 
Beeligson ( ! ATT cce edens 21, 926 285, 880 214, 120 
West Delta, Block . Louisiana 20, 134 79, 987 320, 013 
South Pass, Block 24. do 7. 461 | 19, 968 212, 236 537, 714 
Ward- N. — cexsmeescedcesedsee| 86 19, 192 197, 560 105, 440 
Elk gcc aout bee oss Montana, Wyoming. 24, 370 | 18, 702 272, 101 127, 899 
Mear Some. ..................... Caliſornia 18 270 947, 614 164, 566 
Aneth 2... ce oes A k U tales c. O... ani 16, 954 172, 358 279, 642 
EE E 4 Wl Ss 

EE exas —— ar e em op gr rr mp em gr ep 

Souta Pass, Block 27 uisiana........----- 16, 822 72, 843 238, 157 
Huntington Beach... ................- California............- 15, 785 730, 318 150, 284 
veas o ͤ v . eene 15, 342 364, 393 235, 607 
vk, .. esr Tas Oklahoma 14, 292 283, 316 76, 684 
Waman... a a a cues Deeg 14,174 405, 383 244, 617 
—— —Á (n e A 13, 465 846, 481 113, 519 
Burbank. .. cco. Oklahoma 13. 417 435. 209 64, 791 
— 1 TEES: 

pray V OLAS NN ; 
Lake FEC Louisiana 11, 634 76, 295 173, 706 
Venta... California 11. 576 603, 920 120, 956 
Vaennm . New Merico 11, 171 120, 390 164, 610 
Swanson River-Soldatna..............| Alaska. en 11, 163 89, 267 100, 736 
Old Inos Hines. 11, 030 613, 925 61, 075 
Blaughter.............................- cc 10, 865 306, 828 133, 172 
Grand Isle, E AAA ASA Louisiana............. 10, 584 41, 218 183, 782 
High Island 61711. 10, 181 94. 493 80, 507 
NOB Ra a ara California 10, 147 872, 533 111,016 
Maine Pass, Block 60 Louisiana 10, 072 80, 209 219, 791 
Kern MERE E IDEE California 9. 772 303, 438 56,091 
Ban Ardo........ 2: 499; E 9, 657 144, 626 97, 206 
Katy, North... e Texas é 9, 452 163, 361 136, 639 
Hamilton Dome Wyoming 9,392 100. 560 90. 431 
|). AAA ³¹ BEE 180 A 9, 004 419, 701 90, 299 
Hawking... ll a a Texas 9, 002 206, 078 228, 922 
PTE EE (a E 8, 832 318, 456 31, 544 
Dover-Hennessey ...................... Oklahoma 8. 667 20, 963 130, 037 
West Bay... . a ected Louisiana ............. 8, 299 79, 734 130, 266 
Buena EEN California 8, 282 524, 231 90, 785 
Tom O’Connor........-.....-.-...---- exas.-...... c a 8, 083 280, 968 169, 032 
San HI. 4 A do odas 8, 019 111, 407 85, 503 
Hastings, East and West l Lus sss 7, 895 842, 266 157, 744 
WA OO o eren E do ˖ bh a a irs 7,773 218, 294 131, 706 
Bay St. Elaine a islana ............- 7, 705 71, 644 81, 356 
Citronella. ee Alabama 7, 700 40, 300 70, 631 
Cowden tana Foster and Johnson)....| Texas ................ 7, 658 205, 381 114, 619 
Cowden, North... a e . do 7, 522 180, 826 69, 174 
RAM u. s... l: ccc ae New Medien. 7, 503 69, 762 TO, 248 
37 -------2..----2-=2---- Teras IN 7, 457 196, 731 106, 269 
Boulbli. o oo a aa cesa California 7. 385 109, 430 27, 412 
Ba Bal. EE Loulsiana 7. 283 94. 977 105, 033 
G AAA see ek California 7, 173 247, 941 53, 552 
A ETENE S KT a a n n 7,111 230, 493 46, 607 
Cuyama South California... .. 7,073 176, 560 108, 832 


3 Fields under 7 million barrels not shown for current year. 


3 Includes revisions. 


3 Jnomdes Badger, Borger-Pantex, Dial, Finley, and Pampa West. 


Source: Oll and Gas Journal. 
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Prang 4.— Wells drilled for oil and gas in the United States, 1958-64, by months. 


TABLE 11.— Well completions in the United States, by months! 


A E Ë 8 
Wels | 4 i 3 E El š e 8 
° 
31 3 ig 8 [2 [ 
1963: 
Ou. 1, 809| 1, 503] 1,611 1, 800 1. 725 1, 633 1, 480] 1, 768 
Gas 1... 459 366 379 7| 406 412 443 4180 443| 4,751 
Dry. 1. 405 1,251] 1, 229 1,513. 1, 2710 1, 485 1, 302 1, 63816, 447 
Total. . 3, 673] 3,210) 3,219 3, 728 3, 408 3, 561| 3, 200 3, 849/41, 
1964: 
On. 1, 647 1, 7880 1, 500 1, 892 1,945, 1, 705 1, 8380 1, 68220, 6 
Gas 7. 441| 386 437 9| 400} 455 386 440 42; . 
Dry....- 1, 450| 1, 191| 1, 222 1, 505| 1. 603 1,469| 1,494| 1,594/17, 488) 40.7 


eee | o | eee | E _ E q oo y Eo | ———— | — | — | — | — | — | cn c 


Total. - 3, 538| 3,365| 3,159 3, 797 4,003| 3, 560 3, 7701 3, 683/42, 968 100.0 


1 Excludes service wells. 
s Includes condensate wells. 


Source: Oll and Gas Journal. 


CONSUMPTION AND DISTRIBUTION 


The total demand for crude oil in the United States in 1964 was 
8,832,700 barrels per day, a gain of 1.4 percent for the year. The 
1964 demand for domestic crude oil (7,637,000 barrels per day) was 
55,800 barrels per day more than that for 1963, and the demand for 
foreign crude oil (1,195,700 barrels per day) was 64,500 barrels per day 
more than that for 1963. 

Runs to Stills. Crude runs to stills in 1964 averaged 8,857,000 
barrels per day, including 7,662,000 barrels per day of domestic crude 
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TABLE 12.—Well completions in the United States by States, and districts! 


1963 1964 
State and district 
Oil Gas? | Dry | Total 
AAban gs 1113 32 40 
FC O EE 4 2 15 21 
Men.... l 1 1 6 34 40 
Arkansas LL cc cce elec ceca erar 167 48 206 421 
California... 222 1,616 123 550 2, 289 
Colorado: ~< ~ ~~e 8 395 
Florida: bereet A er ae 4 on 8 12 
Odi EE ⁵oðA.AA ę -ů yd A A MEER 2 2 
/ ⁰§¹ . ͥ EENG h / url u os 1 1 
A suena eaos niaaa 685 17 801 1, 483 
DI. 88 224 2 321 7 
JJ) OO / ff, AA c = AA AA 12 12 
Karsas: EE 2, 250 219 | 1,700 4,178 
Finn ĩð- 485 194 5 1, 
Louisiana 
e 1, 486 228 | 1,204 2, 918 
Souths EES 663 220 682 1,565 
Offshore 393 90 3⁄4 847 
Total Louisiana 2, 542 538 | 2,250 5,330 
e e ß |). SR GE EE 1 1 
Michigan 8⁴ 53 385 522 
Mississippi 188 18 513 719 
1111 ³¹· E ͥK ⁰¹ͥw , eh EAE 12 12 
Montana 142 16 251 409 
Nebraska 136 2 320 458 
C Lo. oco t 8 2 e EECHER 6 8 
NA EE / „„ WEE 1 1 
New Mexico: 
NJ 48 201 424 
e EE EES 672 49 318 1, 039 
Total New Mexico. ........... 720 340 403 1, 463 
New York sees es sss2 scr 123 45 57 
North Dakota 113443 162 275 
lU. d uoi ccv aces 8 737 288 1,452 2, 471 
Oklahoma 2, 256 404 | 1,286 4, 006 
EEN, 777 DEE 
Pennsylvania 370 358 148 876 
South Dakota 11 9 10] 3. 23 
Tennesse 3̃ 238 29 19 19 
Teras: 
Gulf Coste 762 392 907 2, 061 
A ͤ ( 2, 120 155 867 3, 151 
¡A A EEN 407 123 359 
Other districts... .. ............ 3, 449 658 | 2,517 6, 624 
Total Teras 6,747 | 1,328 | 4,650 | 12,725 
Dab: IN 19 109 178 
o EA n AN 1 2 2 5 
Washington_._..... ers tas ete e CTA E, EE GEES 5 5 
West Virginia 411 652 170 1,233 
Fi, 455 51 629 1,035 
Total United States 16, 347 | 41,386 | 20, 620 4,855 | 17, 488 42, 963 


1 Excludes service wells. 
2 Includes condensate wells. 


Source: Oll and Gas Journal, 


oil and 1,195,000 barrels per day of foreign-origin crude. This 
represented a gain of 2.0 percent for the year in total crude runs to 
stills, a 1.4-percent increase for domestic crude oil and a 5.8-percent 
increase for foreign crude. 

Distribution.—The Bureau of Mines collects data on receipts of 
domestic and foreign crude petroleum at refineries in the United 
States. These receipts include the crude runs to stills, a small quantity 
used as refinery fuel, and any increase in crude stocks at refineries. 
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TABLE 13.—Producing oil wells in the United States and average production per 
well per day by States 


da 


Dec. 31 arrels) 1 
Alabama U— ꝛ l...... 8 510 45. 5 
Alaska- 88 2 86 549. 4 
AE TH EE .6 6, 018 12.1 
California << EE .4 40, 916 20.2 
A I Uw — ee 030 .7 1, 981 47.3 
OR EEE EISE ETE, 30, 149 6.8 29, 500 6.4 
Idas ð a 5, 951 5.6 5, 381 5.4 
eh T m-——— ⁊7· m mw 46, 951 6.4 46,715 6.2 
ih A r 14, 903 ER: 15, 226 3.6 
Louisiana: 
Gulf Coast 14,571 89.8 15, 114 91.3 
Nort aU 8 18, 067 10.7 14, 10.7 
Total Loulsiana— 27, 638 82.2 452 82.6 
Menn 8 4, 234 10.8 4, 151 10. 2 
MESISIpp lk 2, 682 61. 3 2, 580 59. 0 
Mom «K ........... 3, 642 23.1 3, 329 24.0 
Nebraska. cisco 1,726 84.3 1,711 30.4 
New Mexico 
Bout beast erù... 18.8 15, 651 18.6 
Northwestern. 14.7 1. 910 14.4 
Total New Mexico. .....................- 18.3 17, 570 18.1 
New York. O. A ³ A 0.3 12, 526 0.4 
North Dakota 37.9 1, 881 88. 0 
ONO y ß eli 13, 752 3.1 
Oklahoma U mk lll 6. 8 80, 511 6.8 
Pennsylvan la... 0.2 83, 0.3 
— 
Texas: * 
Gulf Coasast....... a ee 26.4 19, 562 28. 7 
East Texas Proper......................... 6.2 21,758 5.1 
West Teras 18.2 67, 068 18.2 
Other districts... ....... Lll lll c LLL cl... 9.1 84, 731 25 
Total AAA 13.5 199, 119 13.6 
l ³˙Ü¹w¹m 0 ͤ:xß 8 108. 6 840 93. 2 
West Virginia... ........... LL ll eee 0.7 18, 206 0.7 
Wyoming._....... ... hse cet ............ 52.1 8, 019 49. 1 
—— A 
Other States: 
l.c indo A uma OD e 28.7 8 30. 6 
Florida eoru oec 8 110. 5 19 109.3 
Missouri. AA ĩͤ 8 1.4 100 1.7 
Nigg ³ðWAAͤ ⁵ĩð 80. 8 6 154.8 
South Dakota. 27.4 24 28. 1 
nnessee......... .. A 1.1 88 0.7 
Virginia... 1.5 8 2.3 
Total other States gg—ꝛ- 13.3 202 17.3 
Total United States 12.7 588, 225 12.9 
* Revised. 


1 Based on the average number of wells during the year. 
3 Division of the Texas Railroad Commission. 


Classification of receipts, by State of origin, shows receipts from local 
production (intrastate), receipts from other States (interstate), and 
receipts of imported crude. Classification by method of transpor- 
tation indicated the final receipts by water, pipeline, and tank car 
and truck. Receipts of domestic crude by water usually were moved 
by pipeline from the point of production to the point of water shipment. 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 403 


Receipts of domestic and foreign crude petroleum at refineries 
totaled 3,244.7 million barrels in 1964; foreign crude (438.8 million 
barrels) represented 13.5 percent of this total. The refineries proc- 
essed 3,241.6 million barrels and reported 0.6 million barrels used for 
refinery fuel and losses; the difference, 2.5 million barrels, was added 
to stocks. 

Refineries received 75.7 percent of their supply of crude oil by pipe- 

line, 23.1 percent by water, and the remainder by tank cars and trucks. 
Ihe major waterborne shipments were from the gulf coast to the 
east coast and between States in the gulf coast districts. There 
are also interstate and intrastate shipments by water on the west 
coast and Mississippi River. 

All foreign crude receipts into the east coast and the major E of 
those into the gulf coast are received by water. Refineries in District 
2, which comprises the Great Lakes and the mid-continent areas, 
receive most of their foreign crude by pipeline from Canada; however, 
some is barged up the river from gulf coast ports where it arrives by 
tanker. Very little foreign crude is processed at refineries in the 
Rocky Mountain States; such crude as is used arrives at the refineries 
by pipeline and rail from Canada. West coast refiners received 63.7 
poe of their foreign crude supply by water, the rest was recelved 

y pipeline at refineries near the Canadian border. 


TABLE 14.—Receipts of domestic and foreign crude petroleum at refineries in 
the United States 


(Million barrels) 
Method of transportation 
By water: 
Intrastate... ⅛ ͤ ↄ —˙n— e a a e 129.8 
bts. MINOS l. ee 307.1 
y oan Soe ðͤ v e idee 322. 2 
Total by waterrr᷑r -MMO 759.1 
By ptpeline: 
7 Packs EE 377.2 
, ß . eiai 900. 8 
VJ.“ V 88 90. 1 
Total by pipelln ee 368. 1 
By tank ears and trucks: 
|o. C05 i0 c 36. 2 
Teraa A c Ure dis 4.5 
AA -aa EE, dried 
Total by tank cars and trucks................. 
Grand total!!!! !!. 3,070.8 | $ 168. 0 
s Preliminary. 


Demand by States of Origin.— Distribution of domestic oil by 
refining States and districts can be analyzed from receipts of crude at 
refineries. When long-distance shipments are involved, various crudes 
may be mixed in transit or storage, and identification of origin may 
be only approximate. 
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Tennessee and Virginia less than 0.05. 


, 0.7; South Dakota, 0.7; 


Nevada 


? 0.2; 


Missouri 


1 


1 Arizona, 0.2; Missouri, 0.2; Nevada, 0.3; South Dakota, 0.6; Tennessee and Virginia less than 0.05, 


2 Arizona, 0.2; 
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STOCKS 


Refinery stocks of gasoline, kerosine, distillate fuel oil, residual 
fuel oil, liquefied refinery gas, miscellaneous oils, and unfinished 
oils are on the basis described in the 1963 Minerals Yearbook. "That 
is, petrochemical feedstocks are treated as & separate item, whereas 
they formerly had been included in these other categories in instances 
where chemical plants were adjacent to refineries. By excluding the 
chemical manufacture from the regular petroleum refining, the cur- 
rent reporting procedure furnishes better data on the refinery products. 

Stocks of all oils increased 3,676,000 barrels in 1964 and at the end 
of the year totaled 839,235,000 barrels. Stocks of refined products 
increased 9,048,000 barrels, natural gas liquids increased 1,932,000 
dures while stocks of crude oil declined 7,304,000 barrels during 
the year. 


TABLE 19.—Stocks of crude petroleum, natural gas liquids, and refined products 
in the United States at end of year 


(Thousand barrels) 
1960 1961 1964 

Orude petroleum: 
A AMAS 66, 450 04, 644 63, 908 
Pipeline and tank farm.......................... 152,848 | 159,105 149, 415 
Fou 20, 502 20, 915 16, 734 
Total crude petroleum......................... 239, 800 | 244, 230, 057 
Natural gas liquids I U— mPmmß— l.. 28, 931 37, 067 35,679 
Refined products 515,827 | 543,343 573, 499 
Grand total......... ³²˙ D ⁵ðß 784,558 | 825, 074 839, 235 
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STORAGE CAPACITY 


The Bureau of Mines conducts semiannual surveys of petroleum 
refineries, bulk terminals, and underground storage facilities to 
ascertain the capacity assigned to the storage of gasoline, kerosine, 
distillate fuel oll residual fuel oil, military jet fuel, and liquefied 
etroleum gases. Liquefied gases require special storage facilities, the 
ulk being underground caverns. Tanks or storing residual fuel oil 
can also be used for crude oil. Storage for the other products is 
interchangeable depending on demand. 


MINERALS YEARBOOK, 1964 


418 


681 "1 | €9¿ ZI | Sze ‘Or | 999 2 | ¿SI 'g * 1 9Z9 ¿qq er ggg g 8 I 1 · vo 

VOL'I irrer | oz8'6 | 2rz'z | azz ‘z t | ose SIE 5 O96°@ D lady 
:*910XV(q1 u3nog 
pu WON "um 

F . F ; -U00V] AA. 4308901 Ww 
212 ‘OT! edt ‘op ro "R | GIT ‘oe | 689 IT 978 ‘9 99999 | 1130 
yee ‘6 | 682 '0€ | 022 ‘0% | 610'61 | 809 01 Ira 9 9908 C0 I Ai 

$030 ‘Ayon Ua 
‘sou MQ T) 
yov 66 ‘z | toe Ü 7 809 610 ‘T Toc UTTT77T7770 7090 
yo FIL FT |z |287 00 ex 990 9 | cea’) 219 eenn (KA: 
x ON uur dd y 
ggo 9c 'Q 810 T FI ‘I Wet 387 A LO 
+99 |z0L' |89 | veg T |m 08z kes 6 |469'9 | | """"""-"-"" (KA? 

: l : t ‘ON usposieddy 
278 | 808 ‘86 EIL eL 960 ‘9z 09} £z 610 820 GK —— 1 90 
692 90 808 U | 99¿ 1508 ‘zz ‘81| 918 'g 09290 | ^"^ I dy 

:3980O 19971 
8901 
speu 99119 
[890,1 | -ju193 | -ugod | i930, 
Alnq vv ep pus 
1Y 10H3s]p Aroupey 


-Jepug| puno13e40q Y 


ee? umeponed pegenbyT | 190] 39 KN no reny (epp no [ony ea ou OUJoSeE) 


(sjeureq puesnoyL) 


SUIS] JUV} PUV ; S[SUTUIIOY JMA Hu, eurosv2 'sorzougo1 19 'sosv3 
peyenbi 107 gepoei 93941018 punoi31epun Jo £j:10€edwo pus sjonpoid urnəlonod peusrug 107 gei 9391048 Jo Á3109*dv9—' ge TIAVL 


419 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


qu: JO pus 19 99701100] 20g 


988 28 | 109 e| Hg y | el ¿I| g 2 210 80% e 902 ‘zej 200 "eq. ETL 142 96L‘THT| 270.8210 TYS ‘FO pu 196 ‘82| 989 doe Eso 'IOT| ees 9% —— 10 
89% ‘ES | 972 ‘EL| 082 *p | 908 Y 620 ¿U| 068 “Z | EST I| oer a) SOL 5908 '09| £69 'Syc| 980 Sei 207 “OTT| OFF '69| LOT Yg) pac 'Gc| 980 Tag) TOS 8910 $29 815 SE 

yU T | 098 j|» |os ¿18 € | 891 ere e | GLP ‘og! ger Z 966 ¿I| pr ‘Oe | L6 LT | a's | voy 9 % | 28v “e | 66029 | vo “¿t | 020709 J 7717120 
898"1 |098 1660 (96 [8087 lant | 689“% | tco'oe| SIZ T1 916 21 SOI ‘oe | CES IT | ZZ ‘BI | 110'9 286 f | veo € l | 96020 | £008 |. 777077 E M 

€9 [ete |36 19 dor | Set |o Qooe' |t 900,709 | ORO'T |606'g | 109 | LIT |o | OOB‘TT | zio lem I “30 

0@ jz |% 10 % 189 096 768 1e 768 19059 emt | 099 € |sç9 "e [oy |ezezi | £99% 9066 . IT dN 
ne Zou 

BW "T | g9Z'I 6 95% jeg % [eel |I CC T | 68% Tor l | OTL |æ 189 [z |o e [UT 190 
£09'IL | HZ "L 673 |61 |09 SL joeg | oez 68 I9I SzI eor |z} 19 296 Ley sg. eege ú Ü KS D 

RL | 1197 8 zie |z |9ve i (mg [7077 Tg eis | THis |186, |CM'T|8/8 lm | OTe ‘OT dee leg . DO 
MS |Z ce |sse Io (|o jorg ot 008 i e "eent |OG0'l Votre ce | L666 22 |OsZ' | ^77 Miel EU 

: ‘pur 
SUBISINO'[ 'susuu ry 

995 | Wy 9 |v6ce |888 ren 270, |999 Z | 99g | 06Z'Z | STIL | 609 T Loge | oot | zeL |ses'e i izg lee: 10 
EL | 68 9 | zee Og N ad | SS9'T | 099 | BEIT | Oc6'8 |eco't Isi | £h "e 92 | 212“ 2 1% | 922 RT lc 5 
mo susgisinor 

986 '8z | £96 Im Leen C96 E | £002 | 9€Z | Lon‘ | tor'ez | o69'e | Soyez | zz»‘2 | zoz'T | gozo | 629 % | e | zgz | 7777777071700 
oec'ec | te Z U6. 1969 Log ¿ey e | 868 L | OEZ | COT ¿ | £09 VC | OZO'E | 199 'IC | 8659 | 608 689 9 | e9z 09 | 906 | avg ‘es s QUINT 

090 ZI | 9C 91/029: | o6 T 90 T | 998 |@o |o“ | 77 TIO 1 | 6199 | ee T [osete Qhi [ere "een uge 80 , 840% 17190 
SOF LT | mgY Hg | IOTZ | 0€9'T lw el 1901 190'T | ¿91% | 99t'T | t00'€ | oh |ze4 | evo fi die Teen cr Se ree 

doo er: o REL y | 6FL» | 80L'1 | ree | ¿sg | 968“ | 18 $18 1 | ¥96 Oz | c6 | ¿6Q 1T | zeo's | OVO'T | 996 “I | G28 706 | 828 EL | ¿yo . 70190 

PLOTE on TTL» | 900» | 2OB‘T | 108 | TP T | gat | T£ C96 T | SV GI | 89'8. | Z62'01 | ves 'z | 800'1 | 98Ç | 009 Ze | 90M '81 | 81 Lady 


% ‘MOSSI W 
weem x “SurouvIXO 


MINERALS YEARBOOK, 1964 


420 


02 | Ove’ | zet | £0U't Tel 9,981 | 05/6 | 61818 | 17320 


00% (ost | cer | ec T | 984 CI "Ut E [dy 
¿83031 ynog 
pus qon "op 

TOS] A, 'vjoseuu] JA 

Eg "L | 881 “¿I| eent) 991 ol STO o 166 29 916 ‘9g 7777717090 

eso “1 | 068 'IT| 262 ‘T | 869 ‘6 | 89? “62 968 ‘89 gy6 ‘op lS I ‘adv 
GER SICA" 

: ' "gou! “suvipuI 
Lë sp |29 ¿se | OO1 2 691 ‘9 mur 190 
LZ g9% | ¿9 868 | £0L'C 7h 9 99 UN lady 
f i : ⁊ oN uspqoeredd y 
ec 98, |zez [e es 9 STI ‘6 08, T—-—— 1200 
09 128 |eec 889 997 9 918 ‘8 80 | T dy 
. : i f : 1 ‘ON usvpqosredd y 
99b | 98 Z|] CIS ¿I| ZHO'L | 961 ‘66 061 “IS WL E l 100 
HD £9» YZ) Y80 ¿I| 642 ¿ | 969 6 £c» 98 629 ‘9% |`" 7777777" Ad 
7189071 18931 
25081 
90110 Seu | sere 
-uye1 | mot, | -1u1e7 | -ug9: | [BOL I uu | TOL 
ep pus 
POMP AUYA 


s9863 umeloned pegenbyT | 190] zef Km no jem Tenpysey no ren e, ou ono 


(sjezzeq pussnoq,L) 


pənunuoo—surrs; 1091 ͤ pus y s[eururie? ANG 'sjuv[d our[osva3 'sotrougo1 19 ens 
pegenbip 10] sen[vj 931038 punoiS$1epun Jo Dgeden pus sjonpoid urne[ored peusrug 107 gei 9381038 Jo Anode g TIAVIL 


421 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


'g9suv y 'euroqerXo 20J FOUI YIM pepnrour °919 *upsuoosp A "61050001 10J SIMII p 


nnd Suv[sjno T 30] S04) HLM PopNnyouy °919 ' PULU gugls[no” *SESUENIY 10) sm "070 'spougmr 'euerpug 10 sou? YIM pepn[oup Z "ON UBjyoujudd y 10] Sons} e 
*pUB]U] sure L 10] esoq? q3j4 pepnjou] ODJXOJA MIN 10J S mA: *1$902) 18931 10J 98043 q314 poepn[ourg I "ON uejqoepedd y 10] seng g 
7019 *goruuduroo əul[9did pus &1ouge1 Aq Doigiodo s[eujur1e] Alnq Áquo sepnbul y 
eegend 
190 “6 | 60191 IZy | 009 % | 06¿ “¿t| par 6 | zO9 fi SEL ge V8Z/0€| YS Zc| 613 '8LZ| EGP GOERENS O:O LOT| Le9 10% 1.20 
988 18 | EEZ'LL| 4 | 925 9 | ESO 81 Ese £ | 099 'P1| LOL 78 Eb 'CE| +62 79 282 'ESZ| BOE ‘OPI 7 II 790 78 991 98 809 9Z 6CE 888 689 '891| 029 6012777777 Se CPU 
col |oss |o | 78 jese% 1% |s99:g 267 LL9/6 | 0zg 21 916 | OAT iat | OLE BT | BEL Q | 679 Z | 602 € | 996 c9 | ¿gQ LL | BLE 8e 777777 1:90 
yeo‘l | os |z; | 28 76 |89 | 920 ° | CIC OC. HRP ¿U| 838 ¿I| 776 62 | COP'TL | CY9 ‘St | SEQ 'O | £LO'C | 930 “£ | 299 99 | 02H ¿l | L60'6€ |""""""""" a AER 
os |6 8 (tcc 280 1 9% |z% 910 |z 510 1 gel ment | 99g | 606 | LOT 1 e | esoe Teen 1 13190 
OLL 00 | 86 ZIZ | 906 29 | SEL 006 1 | £ 808 1 997 '9 | 9081 | 099 £ | eho | ZTE | 929 | 6v0'31 1847 861 01 75 11d 
; : : :upgjunojN 439018 
019 1 992,1 (n s |s 0  |861 1% . I9 9%€ — | ISI di 66 9 |% 110 1 [z L (07-7 I 190 
119 T |goc't| (% |3 |s |oo | Br [op VT Ov 696 IST 801 L6 £9 " es6 |Z |. VT Tady 
:OOIXƏ A MON 
106» | 200% | () | sez | 868 Ion jeer | 109 CC 10» 099 % 109 , let lgu Y | £06, [30 dee o | 1218 | VICE . 1190 
ies 7 | 229 | (9 | 602 6 | 9% | bes | 8ze | 7 828 | ZONE | PLZZ | 8z1'1 | CIS'L Ero T| yop | vue“or jests e Se SE 
dus susuv AAV 
G : | eos'o | vec» | ome en | Sor [ogos |OlZ/z | O65 |ozo't | zoo IL | pg bers lmnt | 9 € | 918/23 pent | €98 | 7 7777 1.2 
opgi 001 | Hee | 198 |SOL'C| Gor fe 7 % | wg 995 7 967 6 | 909'1 |1r6'L | 8ss's | £92. | SELB | SZV IC | ee iS | a l ee 
a € 4 “ “ H 4 H H ç H “8 “ “ mb SUSISIHOT 
808'ze | Ise 1 668 | Sc9 | CIS Z| 1 glo 'z | 098'L | oez | Oto | Toe "TE | 9409 Ing | Cl 8 | ETH T | 06079 | Eb 8h | DZ L | ZL OF 7777777717090 
$80'I£ 897 67 vee | oyo 89 |"""""" 819 7 zoo‘ | oec | OZPL | cce 92 | ocg € | £69 Cz | es6'Z | 9£9 T sie o | HOT gg | 8684 | Uso Spr I 1d 
e ; , ; 118900 JINH SY 
606 '91 oel YU ZI9 201, | 909 1 | ee} [| £L0'1 | 908 [o7 998 |168% | 99 929% 687 t| ers |o 910 71919 eng . 1.20 
988 ¿I | £€9 'pT| 9290 220 2 | €09 1 | ozp | e80'1 | ze6 |7777 ZEG | seg | ¿ez t | 280'€ | 20 t| a8 | Oey ol | S99 '9 | 622 “01 RS SE 
19€ at» BEL ET URL | €28» | LPE € GE 6181 | Z69 “€ | €9Z erp £ | eee te | pri '6 | oer'er | Q7y'Z | £96 cep 'r 67 ‘oe | 122 EL SOL 21 | 7777777771 100 
679 £I»| 900 Zl»| LZL# | 908» | 992 T | 986 085 I | 10 | 12 Ose T | 186'81 008 8 | 1€1 ‘Ol | Ole Z | rra g90 “1 | wis ‘ze | 609 I | soz at lee lady 


:*030 *¡INOSSTJA 
‘susuuy *“VUIOYUINO 


422 MINERALS YEARBOOK, 1964 


VALUE AND PRICE 


The total value of crude oil produced in the United States in 1964 
was $8,017,078,000, which is an average wellhead price of $2.88 per 
barrel. The price at the well in 1963 was $2.89. 


TABLE 24.—Value of crude petroleum at wells in the United States, by States 


State 


Alabama 23, 763 $2. 59 22, 095 $. 

Alaska. .....----------------------------------- 32, 650 3. 04 33, 027 310 

Arkansas 72. 900 2. 06 71, 120 20 

California....-.-------------------------------- 746, 252 2. 48 729, 022 28 

Coloradooaom 110, 255 2. 88 100, 004 2. 88 
.. 222, 892 2 98 205, 592 293 

Indiana 85, 230 2. 96 32,157 2.85 

/ a 817, 501 2.91 310, 256 292 
Kentucky EE A — 53, 564 2. 92 56, 746 287 
—— n 

na: 
Gulf Coast......--------------------------- 1, 455, 297 3.13 1, 548, 082 312 
Northern....----------------------------- 152, 823 3. 05 161, 570 3.01 
Total Louisan. 1, 608, 120 412 1, 709, 622 Lu 

Michigan. nnn 45, 520 2.85 48, 839 281 

Mississippi_....-------------------------------- 161, 788 2. 76 151, 595 2.67 

Montana 75. 323 2. 44 74, 621 28 

Nebraska. 61,824 2.83 51, 605 2.00 

Mexico 

New Me : 

Southeastern... ..--------------------------- 290, 392 2. 90 28 
Northwestern 26, 182 2. 67 26 
Jot New Mexico. ....------------------ 2s on 2. 88 287 

New OK , 4. 5 A 

North Dakota 68, 332 2.73 2.48 

Ohio 19, 023 8. 15 29) 

Oklahoma 587. 700 2.91 2.90 

Pennsylvania 23, 178 4. 56 ¿n 

ILLA 
xas:! 

Oe Gulf Coast..---------------------+---------- 610, 965 3. 25 $20 
East Texas Proper 135, 598 8.10 3.03 
West Texas. .-- 1, 249, 656 2.87 286 
Other districts. ...-.----------------------- 912, 161 2. 95 2% 

Total Teras 2, 908, 380 2. 97 29 

Ute... 88 90, 943 2. 72 28 

West VIrginla - 13. 367 3. 99 3.85 

w oming- - ------- neem emer 7 7 361, 018 2. 50 25 

Other States 2 1, 930 2. 06 212 

Total United States -- 7, 965, 743 2. 89 28 


Railroad Commission divisions. 
MA onn: Florida, Missouri, Nevada, South Dakota, Tennessee, and Virginia 
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TABLE 25.—Posted price per barrel of petroleum at wells in the United States 
in 1964 by grade, with data of change 


Pennsylvania grade 


Western | Indiana-| Cold- 


Corning 
Date Bradford | In south- | grade ¡Kentucky !| Illinois ! | water, 
an west Mich. | 34°-34.9° | 36°-36.9° 


d 
Allegheny | Pennsyl- 
districts vania 


ENE || aoe Pes 


Jen. 1...... andai 4.63 4. 08 2.67 8. 00 3. 00 2.80 2.91 2.97 
Jan. 11. 4. 48 0% AA ² ww O EE, rss sa 
July REA E E, A E y E E 2.99 
Pan- 
handle, 
Texas 
(Carson,| West Lea South 
Gray Texas | County,| Texas East 
Hutchin-| 30°-30.9° | N. Mer, |Mirando,| Texas 
son, and | (sweet) | 30?-30.9? | 24°-24.9° 
Wheeler 
Coun- 
ties), 
35°-36.9° 
Jan. 1..........- 2. 80 2.81 2. 65 2.97 3.10 
Magnolia- . 
Caddo-Pine |Smackover,| Elk Basin 
land, ILimestone, Wyo. (incl. 
i rk., Montana), | Coalinga, | Kettleman | Midway | Wilming- 
36°-36.9° 31°-31.9° 30°-30.9° | 32?-32.9? Hills, Sunset, ton, 
37°-37.9° 19°-19.9° | 24°-24.9° 
Jan. 1. 2.97 2.67 2.63 2. 90 8.21 2.23 2. 
June 1 = 
! Now priced on a gravity basis. 
Source: Platt's OI Price Handbook. 


California - Wilmington 
24*-24 9* grovity 


0 
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FraurE 5.— Posted prices of selected grades of crude petroleum in the United 
States, 1952-64, by months. 
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REFINED PRODUCTS 
GENERAL REVIEW 


Petroleum is consumed in many finished products that must be 
considered individually. Competition with other fuels and economic 
and climatic conditions influence the consumption. 

Gasoline is consumed principally in highway transport, aviation, 
and mechanized farming. The demand for kerosine (a product 
defined as meeting lamp-oil specifications for color and flashpoint) 
continued to clim with the expanding market for commerical jet 
fuel, as straight kerosine is used to fuel commercial jet aircraft. 
Distillate fuel oil, including light diesel oils, is used for space 0 0 
and for diesel-locomotive fuel and has nearly replaced residual fue 
oil and coal in railroad use. Residual fuel oil usually sells for less 
than crude oil at the refineries and competes directly with natural 
gas and coal for heavy-fuel uses. As it is not normally moved by 
pipeline, its distribution depends on cheap water transport and limited 
tank car movement. Therefore, it cannot normally compete with 
coal in coal-producing areas. Liquefied gases, in competition with 
kerosine and light distillate fuel oil in domestic use, are gaining in 
importance as fuel in internal- combustion engines and as the initial 
raw material in synthesizing many petrochemicals. 

The total demand for all oils in 1964 averaged 11,061,000 barrels 
per day, including a domestic demand of 10,859,000 barrels and exports 
which averaged 202,000 barrels per day. On a percentage basis, 
total demand increased 2.8 percent; domestic demand increased 2.9 
percent; and exports decreased 2.9 percent. 

Military purchases of all petroleum products from domestic sources 
in 1964 averaged 464,000 barrels daily, compared with 442,000 bar- 
rels daily in 1963. 

The new supply of refined products comes from crude cil fed to 
refineries, natural gas liquids, a small quantity of motor benzol 
derived from coal, and imports of refined products from foreign 
countries. The new supply exceeded demand in 1964 resulting in an 
increase of 9,048,000 barrels in stocks of refined products. 

Because of separating statistics on the petrochemical feedstocks 
from those on the other products, some of the individual products 

ields for 1963 and 1964 are not comparable with previous years. 

he continuing decline in the residual fuel oil yield and the increase 
in the refinery shortage (excess of refinery output over input) reflect 
the trend in the petroleum industry to install more hydrocracking 
and coking facilities to obtain higher yields of the lighter end products. 

According to the Bureau of Labor Statistics, the wholesale price 
index for refined products in 1964 was 92.7, compared with 97.2 ın 
1963. The average wholesale price for the four principal products— 
gasoline, kerosine, distillate fuel oil, and residual fuel oil—was 8.3 
cents per gallon, compared with 9.0 cents in 1963. 
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TABLE 26.—Salient statistics of the major refined petroleum products in the 


— — — ꝛ̃—ñ—e—ä— —————— — — 


— . —— L — — —ö ſ — U 


United States 
(Thousand barrels) 
1960 1961 
Gasoline and naphtha: 
.... S= 1,522,497 | 1, 534, 462 
o A MIR IP 1,343,341 | 1,344,819 
From natural gas liquids. ........... 178, 881 189, 474 
Benzol, ete., blended. ............... 275 169 
AET 9, 790 10, 685 
1 13, 456 8,976 
Stocks, end of year 194, 774 184, 167 
Do "TT ——— e) 25 m 1, 511, 670 1, 533, 173 
ee 136, 842 142, 690 
„... 135, 772 141, 410 
From natural gas liquids. . .......... 1, 070 , 280 
000 110 cote PS A 68 2, 964 
— SAA 689 231 
Stocks, end of year...................... 31, 445 32, 433 
Domestic demand...........------------- 132, 499 144, 435 
Distillate fuel oil: 
e 668, 684 696, 622 
r 667, 050 696, 015 
From natural gas € EE 1,634 607 
Crude used directly as distillate. ........ 1, 001 851 
00 ,,,Q07. ane o 12, 771 17,377 
—— ed bec apa qmm , 897 6,931 
- 138, 455 152, 018 
Domestic demand... ......------------- i 694, 356 
Residual — oil 
r 332, 147 315, 577 
de — directly as residual 3, 948 ; 
= T — — , 208 243, 268 
DS T paro -———Á—Á 18, 495 14, 022 
Stocks, * C PaL AAA 44, 870 44, 869 
» lUo -- — b 548, 678 
Prod | FAD TET 89, 109 95, 923 
2. 
oa! TE ER NA NA 
Other military grades................ 
2. 12, 372 10, 045 
SS ee 113 122 
2 eee eee 6, 456 8, 280 
Domestic demend..........——--.-—---- 102, 803 104, 436 
Lubricants: 
r 59, 389 59, 254 
c 22 14 
a — — 15, 811 17, 094 
. 393 363 
E EE R ead qi 15,418 16,731 
re - EE 9, 874 12, 943 
Domestic demand.-.-...................-- 42, 676 41, 534 
Wax (1 barrel =280pounds) 
(70500 AAA OFT 5, 896 5, 781 
See 6 2 
00 ETT ÓÀ 1, 333 1, 237 
— 1 ae 905 1, 061 
A MAA 4, 438 4, 390 
Coke (5 5 barrels = short ton): 
N WEE 60, 010 75, 333 
Marketable coke. ................... 26, 057 30, 480 
dam — —A—AS 33, 953 44,853 
"e — Ee , 856 7, 270 
Stocks, and OE WOE Ae eoe ANI 4, 387 5, 316 
O BEA 54, 472 67, 134 
See footnotes at end of table. 
789-780 —65——28 


1962 1964 p 
1, 583, 376 1, 706, 005 
1, 387, 706 1, 480, 288 

195, 579 225, 688 

91 29 

13, 878 14, 626 

6, 592 7, 942 

1 188, 683 199, 512 
1, 584, 691 1, 704, 114 
157, 379 169, 514 
156, 373 168, 021 
1, , 493 

6, 417 11, 129 
337 171 

1 32, 398 36, 165 

164, 167 1 178, 409 

720, 087 741, 082 

719, 590 740, 689 

497 393 

1, 198 755 

11, 831 11, 772 

8, 224 , 434 

1 143, 961 155, 846 
732, 405 749, 006 
295, 679 268, 182 
3, 3, 720 
264, 314 295, 891 
12, 850 18, 870 

1 49, 775 40, 403 

545, 813 556, 058 

102, 974 107, 993 

3 90, 476 
NA 12, 677 
4, 840 
10, 897 12, 118 
82 170 
9, 668 9, 904 
112, 401 118, 581 
61, 467 63, 668 
28 37 
17, 693 18, 160 
400 
17, 293 17, 761 
13, 130 14, 062 
43, 615 45, 804 
5, 353 5, 352 
bk SC 1,429 — 17» 
1, 020 908 
3, 965 3, 596 
78, 724 84, 325 
31, 624 872 
47, 100 49, 453 
7,456 13, 563 
5, 880 6, 795 
70, 704 , 450 
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TABLE 26.—Salient statistics of the major refined petroleum products in the 
United States—Continued 


(Thousand barrels) 
1960 1961 1962 1963 s 1904 
Asphalt (5.5 barrels - 1 short ton): 
Production... acc ecco cop zc i Rr 98, 671 101, 819 109, 576 111,948 | 114,879 
Imports (including natural) e oaas 6, 143 , 609 6, 625 6,211 6, 912 
D 2S 40101 A A: clio 924 667 826 703 767 
Stocks, end of vear. .. ...... 10, 142 12, 999 14, 252 14, 354 14.231 
8 MORS enk“ 104, 696 107, 753 114, 122 117,354 | 120,147 
oad oil: 
, . a e 5, 970 5, 820 7,079 6, 792 6, 371 
Stocks. end of vear.......-. .. . . ... a .. 743 761 875 753 579 
SHE demand... ..... .. .. cce e 6, 880 5, 802 6, 965 6, 914 6, 545 
gas: 
Production coc cuido cad 129, 480 127, 537 130, 829 129, 508 | 131,257 
Liquefied gases (Including ethane): 
Production 4... 77, 578 78, 947 76, 826 66, 394 59,24 
Transfers of liquefied gas 5 from natural 
PASO. coc uo... O 152, 173 159, 371 178, 733 182,042 | 185,718 
IHIporis....2: 5. 8 1, 631 1, 806 2,248 2, 516 4, 128 
e A , 2, 988 3, 541 3, 874 5, 358 
Stocks, end of year... ..................- 8, 623 6, 298 1 8, 916 3, 074 
Domestic demand 227, 291 233, 908 255, 462 245, 004 
Petrochemical feedstocks: € 
n .-.............- NA 104, 846 
Stocks, end of year NA NA 1 3, 530 3, 187 
Domestic demand, total. A 104, 789 
cone 75 
Naphtba-4009. 7 TT, NA NA NA 24, 583 
019,1. OIL D ee 25, 318 
Miscellaneous: 
Production, total........................ 25, 852 28, 375 31, 661 16, 874 
From crude. eee aa a 24, 358 26,267 29, 794 13, 583 
From natural gas liquids 1, 494 2,1 1, 867 8,291 
ImDOfi4 . Adda EC e v AA A A WEE 
Exports......... A E 257 245 237 236 
Stocks, end of yea kk 2, 715 2, 832 3 1, 831 1, 819 
Domestic demand. 25, 208 28, 144 , 890 |. 16,450 
Other unfinished oils: 
Rerun (net 22, 004 21, 202 27, 733 27,32 
Imports EE 18, 478 25, 348 32. 516 82, 587 
Stocks, end of year... rk 61, 615 , 366 81, 981 87,014 
Shortage or (overage )))) (53, 282) (65, 429) (63, 901) (79, 335) 


» Preliminary. NA Not available. 


1 New basis. These data are comparable to 1983 because of product reclassification resulting from 


separately reporting data for petrochemical feedstocks. 


2 Sales of commercial Jet fuel: PAD districts 1-4. 61,077,000 barrels; district 5, 24.595,000 barrels. 
8 Includes military jet fuel produced at natural gas liquid plants: 1963; 615,000 barrels, 1964; 409.000 barrels. 


4 Liquefied refinery gases (LRG). 
$ Liquefied petroleum gases (L PG). 
¢ Produced at petroleum refineries. 
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TABLE 237.—Input and output of EEN products at refineries in the United 
tates 


(Thousand barrels) 


Inpot: 
Crude petroleum: 
Domesrhe tee el Seu ronca i 2,659,826 | 2 758,168 
Foreign... < < = e ele a e a 383, 031 409, 805 412, 484 
Total crude petroleum m 3,069,631 | 3,170, 652 
Natural gas liquids...................... 182, 756 190, 143 
Bencal EE 69 91 80 
Total input — M J 3,252,478 | 3,360,875 
Output: 
Gasoline : "————— Me( (M S 1, 570, 553 
Kerosine 2. c Lc sel. 135 156, 373 
Distillate "fuel E AA E 0 E 719, 590 
Residual fuel oll... 
Military jet fuel 2.0... 
(- Va A A 
Wax A A AI 
Coke ñ... 
Anl. 
Road oll... 
REV EE 
Liquefied gases 
Petrochemical ſeed stocks 


Other finished products 242/42. 
Other unfinished oils (net) 27217̃ 7). ; 
Shortage (or overage) 723)7ʒ ... A —73, 710 


Total output 8, 119, 327 3, 360, 875 


» Preliminary. NA Not Available. 

1 For 1960 figures for unfinished gasoline are included in those for gasoline. For 1961-64 figures for un- 
finished gasoline are included in those for unfinished oils. 
E yas uction at natural gasoline plants shown as direct ''transfers" and omitted from the input and out- 

refineries. 

3 Conversion factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the short ton; 5.5 barrels of 

asphalt to the short ton. 
Formerly included with gasoline, kerosine, distillate fuel oil, residual fuel oil, liquefied petroleum gases, 

miscellaneous oils and unfinished olls. 

š Negative quantity; represents net excess of unfinished oil reruns over unfinished oil produced. 

* Includes losses or gains in volume during processing. 
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Fieurs 6.—Yields of principal products from crude runs to stills in the United 
States, 1952-64, by months. 
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TABLE 28.—Percentage yields of refined petroleum products from crude oil in 
the United States ! 


Product 


Finished products: 
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p Preliminary. 

1 Other unfinished oils added to crude in computing yields. 

? Included with gasoline, kerosine, distillate fuel oil, residual fue] oil, liquefied petroleum gases, and 
miscellaneous and unfinished oils. 
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Figure 7.— Prices of Bunker “C” oil at New York Harbor, bright stock at Okla- 
homa refineries, No. 1 range oil at Chicago district, and regular-grade gasoline 
at refineries in Oklahoma, 1952-64, by months. 


429 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


*AIGUTUIT[91d e 
667 "619 | 9p 700 | vL8'909 968 9698 | 6ç¿ 989 | phe 999 | ZOT‘OSS | ep “org | 900'0£9 | SSP ZE | DEP ggg | LE'EYO |^  — 7 $961 TIOL 
510 ‘28 079'98 | p€ og 19198 | zg qg | 968 S | 909'88 |£z9'68 | SI: SS epee. 5 SIR T eo a T sio peysjuyun 19110 
618 ‘T 899 “I 169 ‘T 129 'I 929 ‘T 119 'I 169 ‘I 099 ‘I 699 “I 169 ‘T 989 ‘I ONT ae snoeuv[[995] JA 
¿ST '€ 86c '£ 990 '£ IZE “£ 11z ‘8 8*6 ‘Z 864.5 OPI ‘E 089 E 09» '£ Voy 'g Oe (IPO KS IATA S3901sD99J (9001919041191 
#20 e #20 * BHE * 950 ‘$ Voc ‘F 920 ‘$ 998 “£ OK 062 ‘Z £69 ‘Z gr Z BP qe 89593 Asuy pogenbyT 
64 see 659 998 $00 “I 013 ‘T 909 “I 169 ‘T 969 ʻI ces 'T 226 IO ELE MEA PAR [10 puoy 
182 ‘PI 90A'IT | 990'IT fier ee st | 9e8'Zt | ¿rZ 806 8 (sees ide c | LEL'ST "omg UU yeydsy 
964 ‘9 88 ‘9 619 ‘9 969 ‘9 508 ‘9 980 'Z £96 ‘9 £68 ‘9 96. '9 959 9 709 '9 o1 ` sina EE 9400 
806 998 98 458 188 006 116 688 698 898. 128 AA rat TIX E XH AA 
C90 51 ee et ewer | 900 I | 688 “I | SSS I et Ses er Ste er Ion EH | 167 (PL CT [ro 301890 mT 
906 ‘6 106 '8 £40 '6 HK 104 01 | Z6F '6 089 ‘8 18€ ‘6 891 ‘6 C88 ‘6 C86 '8 ZU WEE JEE AER Akiwa: [eng 3ef KANN 
90 ‘OF ser o | 96 gp | we'sp nmn | ¿629 Io | 69$ Oy "(re Tote Io og VU [Jo [ong [enpysey 
978 ‘SST | 629“ 9[ | WREST 92 081 | £80'921 Tenor | CA OI | l | 992 6 | 901.60 | 2Z9'0TT | VESSCL . [IO [90] annsa 
991 '9£ ozo‘se | p28 £ | 08; € mo |se | yg € om Tee Ise | S29 SZ "em l" 00190105 
egent | SPG 261 | 991 ¿ST | €29 SST | ses'oer | e9e'161 009 961 | H6'01Z2 19 | ¿gg'0ZZ | T6O‘STZ | ¿g WE |^  —— —  —  — 77 mme H 
4: 
197 7 | c86'£09 | oog'seg 899 78 949 g2g | oc6'co9 | erro | 696969 946 919 | SHO ‘909 | O99'60P | VoL'OIO |^  ^—  — 77 £961 (910.1 
6FL ‘8 Io | 196‘98 | yh €g | £6L'98 | v62'68 |erpios (| 998700 | ¿gr 8 | OBT‘IS .,, 20010 
160 1 aM GU ‘I 9/9 ‘T 789 ‘T 689 ‘T 109 “I 679 ‘I 929 “I £69 'I 24.1 / RAE SNOIUB [OST A 
Ost £ pel '£ 297 ‘g 969 ‘g 611€ ED € 982 '£ TT9 ‘g EE € 006 ‘Z 798 7 910  |7""""""""">""""""""""8M0035P99] [e9puraq90139q 
Ove '£ 899 “P 098 5 226 “Y LI9 ‘$ 227.7 680 “P HK: 196 ‘Z 859 7 GLI ‘Z ET. A sesed K1ouye1 poyonbyT 
£9 082 198 CH OLT ‘T er I HM 969 “T O£9 “I 818 T 820 “I 696 CRIAS AAA A d: 
yoe N 28 TL |99g'or | aZ | 96p h (rn | O98‘6T |8r6'oz |oss'ez lame | 823 81 nien l weydsy 
ESF '9 906 '9 £16 9 198 9 891.9 984 'g em “g 769 9 906 ‘g £00 '9 0c0 ‘9 ECT 9100 
988 098 LL8 £06. 806 988 116 698. 188, 816, 900 ‘T SAM SEET AGS NORD IAS vr XU A 
128 ‘pI pO p | Sep ET | SISI Loggt | ret | OS£'eT | OG gI (amer lL It Ier [ro Sumo! 
GC Z16 ‘8 689 ‘8 Org 6 619 ‘6 gz '0T | OST ‘OT 8296 L8z ‘6 76L'6 626 '8 MAS pS NAL 
889 “Lp 00 s 698 7 | mozo 97.7 |988'09 001.87 | 899'9P | 989'FP | LOS CP | KIK A l Tro [90] [BN PIS9H 
LI9'99T | 199'Z61 5e ft | IEZ'LLT 216, Leon Iwer | OOT‘BOT | SIZ'TO "enges | 318'L8 | P'TIT l 19 pony ensa 
ZOT “ve teree | Sit‘ee | 926 € lewe |9w3'9e | 98c € | 82962 | ez | 9I6 
¿26061 | 2073181 Loes | £S IST 111 | SU PSI | 629 ¿61 [fooz's6r Sing | LFE | 96£'60c | 900 "103 at om 


—— — | — | —— | ——— | — | Á— — 2—V———— l ————  —  — 


209 
Iqua π⁰ονjðẽN8 1000 1 8 j1m3ny | Amp eunf Zen mdy | qom] |Amnaqo, | &ienuvf 


(spezreq puesnoq) 
got JO pue 38 8919189 pozun eqs u; sjonpogd urnepored peugeijo 9x0038—'66 TIS VL 


yonpolg 


Digitized by Google 


MINERALS YEARBOOK, 1964 


430 


—— — — ndino (mol, 


š 
3 
8 
R 
š 
Ë 
S 
Ë 
S 
Ë 


OIL 'EL— | 204 'L— 08£'90— | C90'90— | v7e'9- | 899'9— | 000 % | 2bL'9— RAR 934040 10 03111048 
pes '1g— | 290 9 — 082 '1— | U9'9— |9st'9— | O2L‘b— | B6L'Z— | BL 7 `y Qəu) spo peuspugun 49410 
849 CL 1814 OST 1 11 Wt 4414 $80 ‘1 — — SNOPUY] [008] JW 
99£'16 — | 908 8 £09 £ 001 '8 668 ‘L 970.8 168 'L uL 7777"83901$p99j uouo d 
Lach dl 820 '9 Ly "y 828 "Y 110 '9 186 * £40 'g £06 ' 777777780893 ÁJ0UY 31 poyonbyT 
869 "621 | 128 01 128'01 |OG9'IT | 9TO'ZI |9LE'TE | OCO'TI k ae AS; LK... $93 (tg 
£6. '9 011 tay 800 'T uz '1 190 1 £99 957 EE ͤ—ͤ—T— e a 
8*6 IIT | pE 9 oe ‘Zt Ier |8L8'ZE (om ZL "eent 079 9 e A A 
889 ‘08 DN 84 ‘9 976 ‘9 L20 ‘4 869 '9 909 ‘9 £89 '9 LEE OS 
971 '9 79V Bu 19} H Lb du 0c* t XUM 
980 '29 896 L9€ “g az» '9 049 ‘9 797 9 847 9 eee [ro 3upvopiqmT 
gy: '86 G.T 78 8 LZS 8 THI ‘8 T, [5004 | teen |-—-—-- ¿1007 Jf LIUN 
O16 SLE | 696 TE II | 000'I2 18% [909 (weg eie l [Jo Ion) [B0PIS9H 
LOS mai | 662 ‘99 üm 991/009 |) g 20 8 |869'09 |9O6'0L | 77-7 z 110 [90] 918111151 
908 91 | 90 ot O H |0O8T 10% f |99 lart | L00'91 ... ¢ 9U1S0193 
908 600 188 ‘THT ' £96 “vet | eso'Ter. | OOL‘IZE LE | ^ 777 roujposu 
¿qndino 
3 ——— = d OS OS OS d rr 
98 00 '£ DS X" b. EES EE 3ndu] m 
08 cu TELS Res I jozueg 
271.001 eve ‘bt =| 200'0T Ir Spb] sed pwNgeN 
Rr "ZIP e DENS [oo mtr u51940 4 
$91 '89L 'Z (uu Lee, ooo oy SOMO] 
:urnə[o11əd əpnio 


:jndug 
:£961 


(S191190 pussnoq L) 
sqyuour Aq 591918 POUN eqs ur 8919091 38 yndjno pus zuduf— 08 ATEVL 


Digitized by Google 


431 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


*pəonpoid syo "Stout 91 19 INdINO pus ndu eq) 0104 
pəuqsrugun 1940 UNI go peqsjugun jo garg jou sgnuese dei 'A13muenb oa N Dot pus $19/sue1) VoIp $e umoys sjuv[d 3u¡ssoJOJd $82 [enjeu 18 uojionpoid ç 
uo 110us gu 01 1[8udss Jo s[911nq g'g uo do ou 38 pepuej[q [ozueq pus ey3yduu :spinbj[ $83 (enjeu sapnu ( 
9108 eq? o 9302 JO SILIVA 0*9 '[9119Q eq? 07 xe JO spunod 088 :810398] uojsJ9Au0;) g *AIBUJU [Ig € 


€91 988 | 162 '122 | IS ‘68% |^ 777777777777773nd3n0 [830 L, 


— a |  — Ñ] 2 j— —jäũ— 12 [m—Eĩ—Lͤ ͤ — |. —————— —AUj— | L... A —— —ͤ — 


c0£'9— | 8872 9— | £87'L= le e3vJ040 JO 939110(8 
DA 206 1— | 766 £— 177» (39U) Sijo peusiugun 40010 
250 I 570 I ep VIII $no3uv|[2981 JA 
130 6 9157 8 196 8 * $x9015P99] (OI au0011 04 
807 9 059 7 ogo'g Weide basud A190004 PIYINDYT 
078 01 cr6 6 AIO OE SPE sun 1118 
CR 881 CC ^ ie 7 eee [jo puoy 
987 ‘L 9cg 9 SEKR, dE Weydsy 
L8C 'L gU '9 e EE EE 9302 
987 607 / een t xu. 
207 Y 88 T 619 ON [ro 3uñneouqn1 
020 '6 968 “¿ SOLE potere ene t len 19[ AAN 
867Z | L£HLZE į OCR ç [0000077 UO Jan 1unpisəq 
189 19 518 79 b e [10 (907 9101113151 
115 ‘oT LOS w 080 a 777777 emm g 9UISOJOM 
oo “LET | LER ‘OET Voir eet Ir "771 Qulloss 
:¿¡ndino 
e nd  _ _ _ —_———_—— + ___—S H-=__ 4 
EGL YRZ | teZ'U£ | Ish 688 W.. THOL 
I g Én A ue 
9 990 % Io .... .... spinbii s83 im 
906 EE OZI ‘te e ! S u3lo1o Y 
268 ‘SEZ | ElL erer Opisouio(q 
:umojo nod pru y 
:3ndu 


MINERALS YEARBOOK, 1964 


432 


g¿8'09g 'e | 688 ‘Osh | ace “orr | CIF "IT | ¿g9 19 | ver'ooz | voz yg8 | oo ¿gI | OFF "106 | Err "09 ogt‘ze | O N | 9100839 | ^77 udn mor, 
oe | 20 | gpp '1— | 097 £99— | 126:8— | *c0'61—| £29— | 606^9— free £09— | sie— Leer y 93019A0 10 OBOY 
Ve6'1£— | 899 — | 20y— [| 13— | 98— | V89*— fe Z | VIL'I- | OPP T ëtt £99— | 668— | 99'00—| — (390) gto pəqsrugun 19910 
829 CL 91 % 08 yc 181, genes bei Jou |8 09 18% R Snoguv[998] DN 
998 "16 Wl | ORC 901 218 UKUCKE KR ZB | —.—|os09 | LLIE Lg |" $39018p99] nee 
Wo | ego's | eco't | 108 LL | 29/9 |z |ors'z j|ozg'4 | 69071 089 (am [068% | "7 sug &1ouyo1 pogonbyT 
869 et | 88797 | 999 £ "ee | 100'% "og "mg | 128'9 _ | 99C TT (pr NEST [UNT | SUME [UI AAA bun 11199 
C0, ‘9 rat. AA ege A Nap 1 > LT 801, en Kafe Zeg K Zd Can eae ezt 110 puoy 
SPÓ'IITT | Qp QI | 9699 | Som Llg'9 | 1le'9 |982  |9 9 |196'01 | C8Q'I EI S NL)... e e WBydsy 
889 08 eor'or | 99% | 280% | ¿80 290 ¿I | 910 % | 09L°2 | 100% 899 8WI a: ee. 2 9409 
971 ‘9 m 78 Cg N ec dl C£0'T | 98 "d: aa 18 ese r e * N 
980 '£9 ems | we [| 910% |Z | ego | 891 090'9g |w. PLP HM BC AR reer yo 301169140 HT 
OF ‘86 189 %% | 682°9 | WOOT Int |8ZP'ZI Vora | OOT'ZE | 193 £T | OPO'I 681. SIE. ARK d air pren e 1907 39Í AIEMPI 
016 % | 90b'86 | pro'er | 129, | gue (aen | pk og | ZO") | RN | 602 9 Ie |288'2 | cde E [10 [ony [NPISOH 
409 "VOL | GLE‘LL | 912 6 | L6g'T | 99676 | 860 2 | 989'80C | SP» OL | gur 99 | 033 IT OI“ | 801'6 | 848/661 |""""""""""""""" z 110 [9n INSI 
ost | SOT'ST | vez "mt 2, I [|Zp6'9% | co£'eg | 609'p |697'9 | 466 'T BE. AN 800 9E TS ee es ç 9018019354 
968 ‘809 ‘T | 969 '9IZ | ppp "po | 16979 | 929 | ef | OSP'Z2e | 149'84 | ZZ9 'VGT | ¿ph M 026 ‘SI | 699'9T | 888'€00 | à — — donar - 
928'00€ 'e | 688 '98p | SEE‘OTT | ¿Ip IT | Leo tg | pe1'06% | paz “ves oo | 9Fp [62 erg og etum MKI X SL Ki S UQ | 77709 ndug ον, 
- Mn DE ret W... qm Mies ce Sacs Crea dE EE e Ser) r a PRIME, GORE (( [ozuog 
err oe | S68'eC | ZI p | ROP'T | 209". | OCO'OT |699'04 1% | €l3'61_ | COV'I 188 | 99, de IN, ETE spinbrr sed jenjen 
mem | 996 çU | 679 $ | 7| 7777 209 2 E r 319101 
891 892 | 9cO's££ | pp SOT | pro | 086 gy | IOP'CSC | SI£ ‘OL | HES ‘TIT | LES‘SLZ | V8L'ZC 692 ‘98 | 069'I£ Leet || 7777777777777 9p1sauro(q 

:urno[o31od əpnio 

:3ndur 
:g961 
ask 
ueg pusrur[ | 3seoo 18500 010 ö ‘UIs Z ON T'ON 
IIOL | 18000 |-unojN |ooxəW | ot | jmp | JMO | PULINI |'sesuvy |-uoosLA usqo | uero | 9580) 
350M | ÁxD0H | MON | -smo vuv] sexo, | Sexo | 'eurou ‘8408 -gedd y | -e¡eddy | 1894 
‘susuByIY) spot -BIJO | -SUULA |*eavrpug 
(stexreq puesnoq L) 


83011481P Aq "891918 paini, eq) ur soruyor 19 zudzno pus zudui— T6 HT8VL 


Digitized by Google 


433 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


*paonpoaud [jo go oe 19 )ndino pus ndug om wog 

peusjyugun 1eAo une stjo Hun Jo eseoxe jou 8109991091 Aiuenb aapiuZoN » penjuro pus gJojsu91j pop se u ous sjue[d 3ujssooo1d sus [VIN RU 19 uoponpold e 

uo 31008 eu 01 31eudsv jo sləricq og : uo °*S9|19UuUƏ91 38 pepuajq [ozueq pus sprubjirsu2 [gun juu sopnjioug y 
32078 97) 01 exoo Jo S[9.18Q 0*9 "19190 901 01 XBM JO spunod 082 :$1032u] UOJSIOAUOD e *AIBUJ LU [vd a 
eege e gd 
229 'oc»'e | 8¿9 ‘REP | 991 81 | EZT'ZI | 16239 | ZIT oe ere CG8 | pL 681 | 99 165 | 6109 ‘og | 619 969 980 '8€ 92 8 | 920ʻotp |77777777 =="“""“"gmdyno [840], 
gee '6L— | €lP'6— | I8p'I— | 691 193 't— | 9y8'01—| 999 '02—| 929— 997 ‘b— 612 1— | TEC '21—| Tes — 89£— 991 'I1I—| 777777 * -"OBRIDAO 10 938IJ0US 
EC '45— | €e0'2— | SEE n- g816— 691 g£— | SIP' | SOZ'I—= | 198£— 691— 296 ‘I ¿Ly BEL 1— | ei 'gp—| 7777» (390) Su pousiuyun 4020 
ESS ‘El 994 ' Ha Ween Z | 991 967 E £us ‘'T £40 "Z 96 SEI IZ £F SE IT TTT SNOYUBIIIS IN 
978 501 267 ‘8 HS lei 196 OFT ‘SI 06, 29 129K og4 | U NN HT [| 77777 “| o££ $960'9 | 77777777 SM901SDƏ99J |vopuo02011aq 
yc 69 £66 'L LEL‘T 2% 089 1 697 9 909 ‘8 606 * 00 ‘2 sut OF9'It. | £9 964 958 · A | "7777 sud AJ9u Ys pogetibrT 
297 121 806 ES 982 8 HI 92 1 000 6 9og ＋ | ¿HS 9 91181 [2871 £90 '9Z | 9I8'I 688 J r e sud 11109 
12£ 9 890 I d'M . ee eee ee Oy ieee £LL'I OST WM 01 5! 8 Uo proy 
628 ‘PIT gie 91 47 2 GL 769 9 zz: p ILL 979 9 POLIT 7621 978 ˙18 | PPI e eh “I 199 | w 5 “quydsy 
gc£ 'v8 Log 01 | FEO * 19 OL ‘% 661 2 90121 | 8715 65 2 089 7 str IL | 612 ec RLY "KL |] 777777 dE E 9x0) 
ZSE 9 gr b ORE 966 96 LES Wu KSE 16 gv. a O ure ue ce T "e XU AW 
899 ‘g9 ¿19 'Q E 710 7 ger * ceo 9 | OSI 976 It 609 '9 668 otc ‘g çay g pron mote 110 Suren 
589 201 Lues Leg | E£&'T. met | 121'9T | cue 0 | Sug“El | 200 7L | TBT | tpe 11 | 26€ 023 Uuc. € A e 190] 191 ATVI 
281 89 [8 6 276 T | &* ON. Obe ZI | Bb c€ | ¿FE y ces p L92 '9 L0€'SP | 69ç “€ yos “£ T GZ. | eum “710 [907 [LUPISOM 
689 ‘OFZ KIL 82 | £ees'sz 211 1 | gee ‘Ol | ççç' 108 008 | ale 61 | 626 9 | €L8'Zl | 996 ‘SIT | 100 ‘2 Bch "6 OK OLE | ^7 77777 gek [IO (90) 98 tH SECE 
120 891 ger O | 068 5 291 900 7 949 [seng | geL 040 '9 £28 I 60 I£ Ire HO I !. (( ç 9u|S049 M 
SLZ'9.9'L | 962 “ezz | OvS 99 | 0LL'9 | €86'p3 | SSL'991 | COO'SSE Is LL | rep WC | SGp'LZ | 16h 60e | 129 0T. | 909 '01 | (5200 | 7 7 7 "Uu "d 100 
229 oe» “e | 829 867 991 11 leer 21 162 79 211 ‘Cee | FRE CSS | Phe ‘GET | pup 165 679 89 619 98 | OHO ‘KE | 9c2'8E | YL0 Oly ~-gnduj 170. 
6c ono T. GEN ß EIU orc V „o F Fa AER AS dT 757109 000 
196 '*61 9 | 862 P le i | 9944 08.21 280 02 | ezo'»z "voa ee I 9»06'2T | 198 et Gr g [v4 ----gp¡nb]" Sv3 (Sun 3uN 
ler ze, | £19 OM (mn | 77 7| 19 199 61 eege id 668 '9Z | eie eT |^ 77777] pau 2 CE rE see cer ECT ušo 
102 ‘908 T | zo» 'ee£ | zoz'zur tis Ot 88 %% | 082 ‘TIE | E82 282 182 911 | 093 'C22 | 40226. | 962 009 | sez'2e | 138'08 | ci9090| 7777777777 oO 

uno hood "p 
syndar 


: a : voor 


434 MINERALS YEARBOOK, 1964 : 


REFINERY CAPACITY 


On January 1, 1965, there were 300 petroleum refineries in the 
United States with & total installed crude-oil throughput capacity of 
10,774,595 barrels per calendar day. Compared with last year, this 
represents 8 decrease of 4 ia the number of refineries and an increase 
of 389,221 barrels per day in total capacity. At the be iq of 
1965, 2.5 poon of the total operable capacity was shut down com- 
pared with 2.4 percent a year ago. 

The operating ratio of the petroleum refining industry at the begin- 
ning of 1965, which is the ratio of January 1965 crude runs to the total 
operable capacity was 85.8 percent. This compares with 85.6 percent 


at the beginning of 1964. 
TABLE 32.—Petroleum refinery capacity in the United States as of Jan. 1, 1960-65 


Number of refineries Crude-oll throughput capacity (barrels per day) 


Operat- 8hut- | Total | Bull 
ing down SS 


ad E E E 


19060... 290 20 810 2 
1981... 289 22 . 
1962... 287 24 811 1 
1963__ 287 21 808 2 
1904... 282 22 304 1 
1965... 273 27 900 1 


AVIATION GASOLINE 


Because of a decline in deliveries to the military, the total demand 
for aviation gasoline in 1964 was 2.8 percent less than in 1903. aT 
late production increased over 7.6 million barrels and was used mainly 
in the production of automotive gasoline. 

Jet-type fuels are not included in aviation gasoline. The fuel used 
in commercial jetplanes (mostly straight kerosine) is reported in the 
section on kerosine and that used by the military is reported in the 
section on jet fuel. 


GASOLINE 


The total demand for gasoline was 4,678,000 barrels per day in 1964 
and included a domestic demand of 4,656,000 barrels per day and 
exports of 22,000 barrels per day. 

Civilian highway use of gasoline, as calculated from data compiled 
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by the Bureau of Public Roads, totaled 1,530.2 million barrels in 1964, 
compared with 1,458.9 million barrels in 1963. Nonhighway motor 
vehicles, military vehicles, stationary and marine engines, and losses, 
consumed the remainder of the gasoline (126.1 million barrels). 

The production of gasoline and naphtha from crude oil in 1964 was 
1,480,288,000 barrels. Natural-gas liquids plants produced 225,688,000 
barrels, and in addition, 29,000 barrels of benzol were blended into the 
gasoline at the refineries. 

Table 36 shows consumption and distribution of gasoline by PAD 
districts, and the interdistrict shipments which balance the su ply and 
demand for each district. The consumption data compil Ka the 
American Petroleum Institute exclude naphtha and offshore military 
shipments. For comparative purposes in the table, the naphtha has 
been excluded from gasoline production and stocks. No breakdown 
is available on the 30.7 million barrels of natural gas liquids which were 
blended with gasoline at terminal facilities away from the refineries in 
1964; therefore it has been omitted from the production figures. This 
roughly offsets the omission of offshore military shipments in consump- 
tion data. 

Gasoline deliveries by pipeline in 1964 (924,637,000 barrels) were 
roster than the corresponding 1963 deliveries by 137,223,000 barrels. 

new products pipeline company began operating in September 1963. 
The line runs from the gult coast to the vicinity of New York City. 
Tidewater shipments of gasoline from the gulf to the east coast were 
216,337,000 barrels in 1964, compared with 245,508,000 barrels in 
1963. À small quantity of gasoline (19,000 barrels) was shipped by 
water from the west coast to the east coast. Interdistrict barge 
shipments of gasoline on the Mississippi River totaled 44,635,000 
barrels in 1964, a decline of 8,930,000 barrels for the year. Gasoline 
shipments from the gulf to the west coast were 5.9 million barrels 
greater than in 1963. Data on intradistrict barge shipments are not 
available. 

Stocks of gasoline and naphtha increased at an average rate of 23,420 
barrels daily during 1964 and at the end ot the year totaled 199,512,000 
barrels. This includes stocks held at the refineries and at bulk ter- 
minals operated by refineries and pipeline companies but does not 
include stocks held by secondary distributors and consumers nor 
those in military custody. The Bureau of Mines definition of a 
bulk-terminal mstallation is any storage facility operated by a re- 
fining or pipeline company which receives its principal products by 
tanker, barge, or pipeline or any storage point which has a combined 
capacity for storing refined products of 50,000 barrels or more regard- 
less of transportation means by which products are received. 
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The dealer's average net price for rezular-grade gasoline (exclusive 
of dealer's margin and sales tax) in 55 representative cities in the 
United States provides an index of wholesale gasoline prices. The 
average service station price (excluding taxes) decr from 20.11 
cents per gallon in 1963 to 19.98 cents per gallon in 1964. The 
average tax on gasoline in 1964 was 10.37 cents per gallon. Federal 
tax was 4.0 cents per gallon; State taxes, including some local taxes, 
averaged 6.33 cents per gallon. 


TABLE 36.—Consumption, production, and distribution! of gasoline in 1964, 
by PAD districts 


(Million barrels) 


1 | 2 | 
Consumption 3................ ee eee 615.1 559.2 
Supp'y: 
Production 8... aaa aaae lee 221.9 511 1 
IDO ae N 
Recelved from other districts: 
From district t — 23.3 
From district 2. aui 3d | aiii 
From district 33 333.1 75.2 
From district 4.......... 8 4.1 
From district 6... : ul. rc aaa ld 
Total Receipts.................. 330. 8 102. 6 
Total Supply: 571.5 613.7 
Stock change +1.3 +2.1 
Shipped to other districts................. 23.4 18 1 
IA A A PNE A .9 .5 
Domestic demand........................ 545.9 593. 0 
Difference between consumption and 
deman gaga new xe E Eae 4-69.2 —33. 8 


1 Apparent distribution of gasoline by districts is based on actual data on tidewater and river shipments 
(for the first half of 1964) compiled by the Geological Survey, U.S. Department of the Interior and the last 
half by the Bureau of Mines. An estimate of annual interdistrict railroad shipments was computed from 
1961 data comple? by the Bureau of Transport Economics, Interstate Cominerce Commission, and records 
rompra by the San Francisco otfice of the Bureau of Mines. Interdistrict pipcline shipments are compiled 
by the Bureau of Mines. Information on shipments moving from PAD district 2 by way ofthe Great Lakes 
pona and the Ohlo River to PAD district 1 were compiled from data supplied by the U.8. Army Corps of 

ngineers. 

3 Compiled by the American Petroleum Institute. 
3 Excludes naphtha production and gasoline blended at termina! facilities 
1 Excludes naphtha. 
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TABLE 37.—Production (refinery output) and consumption of gasoline (excluding 
naphtha) in the United States, by States 


(Thousand barrels) 
1962 | 1963 | » 1964 
Produc- | Consump- | Produc- | Consump- | Produc- | Consump- 

tion tion ! tion tion! | tion | tion ! 
— — —— — ——b ʃʃꝛ ⁵éiTͤ Maaa —— —— ——— xxx —— o — — - —ů — 
vu EA ů ů ů ů EE (1) 25, 913 (2) 26, 777 ( | 28 374 
TL" "WE EAN OS RE oe LUN EE CUA ëng gé 1, 757 
Jr Ld [us s= ses De "WEE 14, 948 
0 A SUIS PAO 12, 168 16, 038 12, 697 16, 824 12, 895 17, 616 
AA — , 837 958 3 214, 726 162, 945 3 219, 843 173, 178 
6 6, 99 18, 191 7,051 1 5, 867 18, 343 
e e . SSE: TI PRAA | 2154911. 2.2. ros: 22, 117 
AP (4) 5, 292 (4) 5, 464 (4) 5, 502 
District of Columbia 5 WW. Loser onere MUS Wes asa 5, 263 
— ERA ˙— E S TN O a 52, 729 
T AE, TET | (5) 34, 250 (5) 35, 690 (9) 37, 923 
l. AA I (3) 4, 581 (3) 4, 490 (3) 4, 414 
SS TERR f MI L2 45 ML caes es 7, 461 
` S. sa 107, 708 79, 629 112, 187 81, 966 117, 746 84, 671 
1. 72,219 44. 404 2, 45, 608 78, 268 47, 355 
— ees PEUT TE LK H BCEE 1 30, 467 
AZ | 63,825 26, 851 65, 329 27,233 66, 088 26, 827 
ES A AA 6 15, 209 23, 377 6 16, 188 24, 395 6 17, 524 25, 409 
Nr 1152, 491 24, 342 2 147, 659 24, 959 1167, 444 26, 868 
"2 kk eee PA D Na Y e erg 8, 902 
Be, EE N 23, 959 (5) 25, 355 5 26, 467 
Massachusetts 427, 154 36, 403 4 22, 388 87, 458 4 23, 198 38, 899 
DEO es DECUS 21, 431 67, 857 23, 710 71, 542 24, 089 75, 757 
pa a aac ori ul ali, Deor 11, 945 33, 344 12,725 34, 348 15, 027 35, 216 
——— —— — 1) 16, 989 1 17, 999 (? 18, 517 
AA E ? 13, 594 42, 959 7 12, 439 43, 983 7 14, 206 45, 182 
——ů 11, 943 8, 753 12, 733 15, 304 8, 631 
1 (7) 15, 523 (7) 16, 011 ) 16, 549 
AAA 8 "e, ue e 5, 413 
T s. TA o eee Foirë Ee T E Med Sech 5, 609 
Ww 2 a eee ae 62, 044 50, 228 78, 639 52, 832 77, 958 54, 316 
New Mezxico.................. 5, 416 10, 098 5, 837 10, 619 6, 770 10, 953 
4 | SES s 11, 909 112, 7 12, 696 117, 586 14, 056 123, 252 

r PE METI Vaca WMA Nica à 
North Dakota. ............... 5 10, 888 7, 786 8 11, 722 8,017 * 12, 428 8, 316 
cO JURA — 76, 054 80, 688 82, 851 81, 547 86, 754 85, 539 
1 74, 292 27, 848 74, 689 28,278 78, 062 28, 741 
e EENT - (YR. PA SB AP tima 19, 056 
Pennsylvania . ............... 92, 993 79, 610 95, 484 81, 208 99, 647 84. 269 
Rhode Island.................. k 6, 079 (9 6,270 L 6,415 
South Carolina..............- 5) 18, 744 (5) 19, 472 5) 20, 345 
FE) A A WE lava sense EK, aE 9,117 
E Be 29,411 (€) ; 32, 596 
r ENTE TEEN 436, 740 117,287 444, 928 115, 949 452, 7 122, 243 
a E 16, 332 9,152 16, 536 9, 481 17, 650 10, 047 
po pp... T. Hos — 11 3 8, 590 
w — e — AR ^» 6, 752 ti * it: 

— —— ) k 1 . ) 1, 
West, Vieginia WEE 716 11, 790 731 12,101 12, 407 
2 EA (5 430 (8) 34, 352 (5 35, 726 

2 16, 939 4,544 17, 906 4,728 | 17, 856 4, 
FAA IPPO 1, 533, 256 | 1, 577, 523 | 1,581,209 | 1,627,204 | 1,649,400 | 1, 698, 145 

| 


w 
! Delaware and Rhode Island included with Massachusetts, 
! Maryland, South Caro and Georgia included with Virginis. 
ded with tucky. 


inci 
T Nebraska included with Missouri. 
s Wisconsin included with North Dakota. 
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FidunE 8.— Production, domestic demand, exports, and stocks of gasoline in the 
United States, 1942-64. 
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TABLE 39.—Day's supply of gasoline and naphtha on hand in the United States 
at end of month ! 


1962 1963 » 1964 | 1962 1963 > 1964 
January............ 49. 9 48. 6 2 M July ee eet oad 38. 3 37.8 39. 3 
February 48. 8 50. 4 48.9 August 40. 8 39. 6 39.2 
Maren 47.4 46. 5 46.9 September 40. 5 39. 4 39. 4 
Air 44. 0 44.3 45.8 || October...........- 39. 6 40.1 42.5 
( a n 40. 9 41.6 41.0 November 43.1 41.5 41.8 
PTT 40. 1 39. 7 39.0 December 46. 9 45.1 48. 9 
s Preliminary 


18tocks divided by daily average total demand (domestic demand plus exports) for succeeding month. 


TABLE 40.— Average monthly prices of gasoline in the United States, by months 
and average for year 


(Cents per gallon) 
Monthly average Jan- Feb- | March| April | May | June | July 
uary | ruary 


eee | ees | ete | —A—I9?———— —— —— 


1963: 
At refineries in Oklahoma, regular, 91 


octane 
Of 55 cities on 1st of month: 


Dealer's net (excluding tax)........... 15.45 | 15.26 | 1464 | 14.91 | 15.55 | 14.35 15.75 
Service station (including State, 
local, and Federal taxes) 30.67 | 30.43 | 29.56 | 30.03 | 30.67 | 29.46 31. 14 


octane 
Of cities on 1st of month: 


Dealer’s net clarin tax) seus 15.20 | 14.66 | 14.91 | 1475 | 14 35 14.44 15. 50 
Service station (including State, 
local, and Federal taxes) ............ 30.74 | 29.97 | 30.29 | 30.24 | 29.86 | 29.93 31. 09 
Au- Be Octo- IN RR Average 
gust | tem ber ber ber for year 
1963: 
At refineries in Oklahoma, regular, 91 octane..... 12.19 | 11.80 | 1223 | 11.00 | 11.57 12.15 
Of 55 cities on 1st of month: 
Dealer’s net (excluding tap )))) 15.70 | 15.85 | 15.18 | 1476 | 15.22 15. 22 
Service station (inclu State, local, and 
ioci: Federal taxes) 31.16 | 31.07 | 30.39 | 30.08 | 30.43 30. 42 
At refineries In Oklahoma, regular, 91 octane.....| 11.63 | 10.83 | 11.31 | 12. 04 12.25 11. 59 
Of 55 cities on 1st month: 
Dealer's net (excluding ta!) 14.91 | 14.59 | 14. 89 1477| 14.92 14. 82 
Service station (including 8tate, local, and 
Federal taxes) coccion yy 30.52 | 30.20 | 30.45 | 30.33 | 30.63 30. 35 


Source: Platt’s Oll Price Handbook and Platt's Oilgram Price Service. 
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KEROSINE 


The total demand for kerosine in 1964 was 178,580,000 barrels and 
this included exports of 171,000 barrels; shipments for commercial 
jet aircraft fuel consisted of 85,672,000 barrels; and other domestic 
uses amounted to 92,737,000 barrels. 'The increase in requirements 
for kerosine destined for jet-fuel usage accounts for most of the growth 
in domestic kerosine demand. In 1963, the jet-fuel usage accounted 
for 44 percent of the demand, while in 1964 it represented 48 percent. 

The use of kerosine, imported in bond (duty-free), as jet fuel for 
aircraft engaged in overseas flights increased from 24,000 barrels per 
day in 1963 to about 30,000 barrels daily in 1964. Pipeline deliveries 
of kerosine were about 19 million bares more in 1964 than in 1963, 
and tidewater shipments from the gulf to the east coast decreased by 
nearly 9 million barrels. 

Tanker rates for kerosine from the gulf coast to U.S. destinations 
north of Cape Hatteras in 1964 averaged -39.9 cents per barrel, com- 
pared with 42.4 cents per barrel in 1963. 

The average posted price of kerosine at Oklahoma refineries in 
1964 was 10.5 cents per gallon. The average posted price on barges 
in New York Harbor for 1964 was 10.2 cents per gallon. 
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TABLE 44.—Consumption of kerosine in the United States, by PAD districts, 


States, and uses! 
(Thousand barrels) 


District and State 


'Tractor fuel All other uses Total 


1963 1964 1963 1964 1963 1964 


EA o kÍ —Óá—ááÁ—! 


District 1: 
Connecticut —— 
Delaware.......................- 
District of Columbia............ 


Maryland... lou eee 
Massachusetts 


Pennsylvania.................... 
Rhode Island.................... 
South Carolina. 


- pem 3 — —Uä 222 
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1 Excludes kerosene type Jet fuel. 


E D 88 93 1,370 1,193 
A suu sa 25 104 908 658 
A ES 3 13 135 82 
431 907 | 4,606 4, 250 

333 73 | 1,298 1, 189 

94 195 | 2,629 2, 064 

64 72 | 2, 487 2, 336 

CCC 224 386 4,646 3, 886 
DONUM SCIES 14 17 897 6u3 
264 206 | 2,131 1, 810 


F 547 
5, 054 

St NM 179 

49, 816 48, 200 
1,195 | 1,033| 5521| 5,042 

786 696 | 3,833| 3,599 

135 140 | 2237| 2,055 

L 110 132 376 370 
„„ 218 162 1, 238 1,174 

1,458 | 1,278] 5,960 | 5,788 

239| 248 2,379 | 2,356 

104 102 | 1,084 | 1,015 

113 139 443 476 

e eg 9 13 911 856 

663 | 924 3,336 062 

180 99 500 316 

19 20 904 916 
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DISTILLATE FUEL OIL 


The total demand for distillate fuel oil in 1964 was 754,440,000 
barrels. 'This included & domestic demand of 749,006,000 barrels 
and exports of 5,434,000 barrels. Domestic demand did not change 
significantly over that of 1963, but exports in 1964 were only a little 
more than a third the amount exported in 1963. 

Refineries decreased the production of distillate fuel oil in 1964 by 
23,908,000 barrels. The production at natural gas liquids plants 
declined, as did direct transfers from crude oil; imports increased 
appreciably. "The total new supply for the year (753,609,000 barrels) 
was 21,375,000 less than in 1963. The new supply satisfied nearly 
all the demand in 1964, leaving stocks at & level only slightly lower 
at the end of 1964 than they were at the end of 1963. 

The average wholesale price for distillate fuel oils in 1964 was 
8.65 cents per gallon compared with 9.18 cents in 1963. 

The tanker rate for No. 2 distillate fuel oil from the gulf coast to 
New York Harbor averaged 42.0 cents per barrel in 1964, compared 
with 44.5 cents in 1963. 

Pipeline deliveries of distillate fuel oil increased 13.6 percent in 
1964 to 314,705,000 barrels. Tidewater shipments from the gulf 
coast to the east coast decreased about 14 percent, and tidewater 
shipments from the west to the east coast in 1964 were less than 
half the 1963 shipments. 


TABLE 47.—Consumption of distillate fuel oil! in the United States, by uses 
(Thousand barrels) 


Use 1960 1961 1962 1963 1964 
Heating olls uu us usus eee Geis uQ 422,855 | 434,805 | 450,031 | 449,159 430, 204 
Range oil (No. 1 fuel oli. 15, 155 15, 487 16, 799 16, 156 15, 656 
Industrial (excluding oil eompan y)) 84, 271 31, 226 34, 951 36, 047 36, 007 
Oil company (excluding heating 01 l)) 8, 347 8, 743 9, 055 10, 253 10, 576 
Gas and electric public utility powerplants. ......... 4, 742 4, 151 4, 100 4, 149 3, 849 
A A A ĩͤ K 86, 490 85, 180 86, 803 88, 117 88, 198 
Bunkering of vessels (including company tankers but 
excluding military 18, 730 14, 566 15, 836 15, 148 16,001 
Military (U.S. Army, Navy, Air Force, and Marine 
CORDS) ae are R e 10, 793 11, 484 13, 041 13, 436 13, 609 
Miscellaneous uses: 
Diesel fuel; co a ae A A aA ah aoan N 74, 562 77,825 89,729 | 106,341 117, 534 
Other light distillatesu—uů—ꝛ ll. 380 7, 407 8, 750 8, 718 1 
Total United States 683,325 | 690,874 | 729,095 | 748, 124 747, 551 


Includes diesel fuel; 
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TABLE 48.—Consumption of distillate fuel oil! in the United States, by PAD 
districts and States 


(Thousand berrels) 
District and State 1960 1961 1962 1963 1904 
District 1: 
Connecticu 23, 230 23, 199 23, 099 2. 906 20, 378 
DelàWBIo ... we ake 8 2, 723 2, 537 8, 097 3, 474 8, 257 
District of Columbia 2, 914 2, 726 2, 878 2, 872 2, 957 
A aa o a aai aa 8,971 9, 369 10,611 10, 902 11, 076 
Georgii o ] ů rr. aM S PL dido Su MARISE RU 5,117 5, 269 6, 218 6, 969 6, 977 
( da 22 e T FEE 7, 456 8, 307 8, 645 9, 487 8, 792 
Maryland. EE 13,101 14, 257 15, 146 16,014 16, 563 
Massachusetts... ue 51, 022 62, 266 63, 448 51, 664 49, 966 
New Hampshire. ——nꝛ- 4. 484 5, 486 5, 834 6, 327 5, 742 
INOW Jero eer ee Dee 45, 542 46, 992 48, 622 51, 466 51, 655 
New r ... ... e e M 81, 677 86, 029 94, 501 95, 856 94, 610 
North Carolina. 3, 353 13, 360 15. 617 16, 000 16. 249 
Pennsylvania HH . a e e e , 668 45, 982 49, 315 61, 702 50, 699 
Rhode Island.......... . . en . Re TDi SV EVE TRE 8, 093 7,547 7,411 7,391 6, 272 
South Carolina....-...-.-.--.-.----.----.---.--- 5, 203 5,116 b, 776 6, 169 5, 223 
Wine... 2, 939 8, 299 8, 602 8, 787 3, 603 
Ill! ͤ y ³ĩͤ K 14. 184 14. 631 15, 843 16, 945 16, 542 
West Virginia. .................. e e a 2, 462 2, 525 2, 490 2, 622 2, 320 
„ 338,139 | 348,903 | 372,153 | 382,553 373, 186 
District 2: 
TOUS AAN A sda Trai 42, 490 42, 255 41, 361 41, 421 41, 580 
TA AAA usut su MO 596 25, 452 25, 743 25, 934 25, 813 
A 8 11, 141 10, 043 11, 022 11, 106 10, 968 
Kansas EE 4,751 5, 187 6, 242 5,612 5, 487 
LS APA , 833 4, 426 822 5, 532 5, 697 
Mee... , 464 30, 547 $1, 131 80, 471 29, 576 
Minnesota._..... . . .. cbc iaa 16,241 15, 967 16, 776 16, 629 16, 739 
E WEE 12, 830 12, 858 13, 412 13, 939 13, 884 
Nr ³o¹ AAA 4, 183 4, 481 4, 099 4, 887 4. 689 
ort w ac e a isa se 3, 775 8, 603 4,472 4,584 4, 529 
. ⁰²˙⁰ . , 836 23, 433 24, 250 26, 348 27,121 
MD A ee e 2,631 3, 152 3, 243 3, 729 3, 325 
South Daker. mue ce 2, 064 8, 085 8, 212 3, 370 3, 23 
'Tennessée; EEN 6, 268 b, 552 6, 167 6, 706 6, 784 
Weng 21,711 22, 153 23, 399 23, 461 23, 328 
o AAA :ĩ anne 212,714 | 212,284 | 219,351 | 223, 229 223, 343 
District 3: 
Ala bima- cias b, 370 4, 310 4, 938 6, 148 5, 887 
Arkansas EE 2, 052 3, 078 2, 451 2,579 3, 358 
lll A A AN 10, 694 9, 038 9, 622 9, 762 9, 688 
MSS cocer dia 2, 364 1, 954 2,715 2, 885 3,32 
New eee dE eee 3, 065 2,841 8, 512 3, 642 $, 946 
FJ PPP 24, 315 21, 795 23, 959 24, 092 23, 998 
POCA WT 47,860 43,016 47,197 48, 108 50, 199 
District 4: 
Colorado. ..... corri 4, 225 4, 441 4, 148 4, 580 4, 074 
LADO EE 4, 055 4,037 4,204 4, 108 4, 501 
Monte 4. 877 5. 248 5, 5, 400 5, 684 
LS EE 3, 841 8, 085. 8, 640 3, 766 
W YOMING AAA desir einaane ans 8, 258 3, 250 3,810 3, 653 
TO ae 20, 256 20, 061 21, 544 21, 678 
District 5: 
O E 2,616 2, 849 2, 897 3,076 
i ee A 2,774 3, 107 3, 001 3, 520 
Salon. e e usss es sss 697 27,410 | 29,685 82, 256 
HRB! 876 1, 666 1,641 1,375 
JI 8 2, 428 2, 985 3,017 2, 844 
Oregon. —X——Á— 10, 920 11, 061 11, 777 12, 828 
Washington: J... a ul. uu ree esee Uc 18,045 , 032 17, 057 16, 791 
// ³˙ aou M s se 64,356 | 66,610 | 69,075 
Total United States 683,325 | 600,874 | 729,095 747, 551 


Includes diesel fuel oll. 
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RESIDUAL FUEL OIL 


The total demand for residual fuel oil in 1964 was 574,928,000 
barrels. This includes a domestic demand of 556,058,000 barrels, 
and 18,870,000 barrels that was exported. ‘Total demand increased 
3./ percent for the year, reflecting &n increase of 3.2 percent in 
domestic demand and an increase of 23.5 percent in exports. 

The supply of residual fuel oil available from domestic sources 
declined in 1964, though not as much as in 1963, and additional im- 
ports were needed to meet demand requirements. The refinery out- 
put of residual declined at an average rate of 21,000 barrels per day 
in 1964. Imports rose from 747,000 barrels per day in 1963 to 808,000 
barrels per day in 1964, an increase of 8.5 percent. Imports subject 
to quota regulations of the Oil Imports Administration totaled 628,000 
barrels daily in 1964, compared with 561,000 barrels for 1963. Re- 
sidual fuel oil imported in bond for use as bunker fuel for vessels 
engaged in foreign trade, imports by the military for offshore use, 
imports from Puerto Rico, and overland receipts from Canada and 
Mexico are exempt from the quota regulations. 

During 1964 residual fuel oil shipments from the gulf coast to PAD 
District Í totaled 31,377,000 barrels, slightly less than corresponding 
shipments in 1963. 

The average tanker rate for Bunker “C” fuel oil from the gulf 
coast to destinations north of Cape Hatteras was 48.4 cents per barrel 
in 1964, compared with 50.1 cents in 1963. 


TABLE 51.—Consumption of residual fuel oil! in the United States, by uses 
(Thousand barrels) 


w r W | — | —hORITÓ r M |— | — — 


Heating olls ; o sees 
Industrial (excluding oil company fuel) 
Oil-company use (excluding heating oil). ..-.-------- 
Gas and electric public utility powerplants 


en EE Š, 342 6, 350 
Bunkering of vessels (including company tankers 

but excluding muar"... 76, 502 83, 024 
Military use (U.S. Army, Navy, Air Force, and 

Marine Corps)... ces ee K 444 35, 568 
Miscellaneous uses 7, 126 8, 606 


—Ó—— | —— E TY  ———n I 


512, 986 


Includes Navy grade and crude oil burned as fuel. 


LUBRICANTS 


'The domestic demand for lubricants in 1964 was 5.1 percent higher 
than in 1963, however, exports decreased 0.9 percent, and total 
demand for the year was up 3.3 percent. 

There were no changes in the posted prices of lubricating oils in 1964. 
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TABLE 52.—Consumption of residual fuel oil! in the United States, by PAD 
districts and States 


(Thousand barrels) 
District and 8tate 1960 1961 1962 1963 1964 
District 1: 
Connecticut. .d 14, 450 14, 549 16, 019 16, 260 19. 848 
Delaware h 6. 081 4, 986 4, 775 4. 707 4, 473 
District of Columbia ——— «4 2. 387 1, 955 2. 243 2, 533 3. 914 
Feri. ³ðiĩ ⁵³ð2ĩ 8 28, 978 32. 600 37, 044 36. 668 39. 425 
LR nr AA A IN agaaa 6, 413 5, 048 5, 285 5, 663 7,049 
E EE 5, 742 6, 366 5, 985 5, 332 7, 546 
, . 16. 490 12. 955 13, 751 13. 270 14. 444 
Massachusetts 38. 942 40, 242 41, 852 37. 693 43. 320 
New Hampshire E a 2, 324 2, 067 2, 545 2, 524 2, 588 
C ˙·iw6iü a A aan 42, 791 42, 990 50.422 50. 539 50, 135 
New Y OPK EE 76, 586 83,518 89, 667 $8, 606 84. 596 
North Corollng LL LL a a 4, 537 4, 738 9, 725 3, 318 3, 781 
Pennsylvania FCC 42. 731 88, 970 41, 422 42, 245 43, 636 
Rhode Island.......... ß sete 9, 502 7, 543 8, 274 8,177 8, 218 
South Carolin 4, 634 5,031 5, 908 5, 833 5, 050 
Wines usod isas nenoaii 498 540 629 607 413 
Virginia... u OD UD MOSS nenien a EE 17, 448 14, 195 13, 225 14, 055 15, 516 
West Vein!!! a a e a a n n a 1,451 1,216 1, 480 1,572 2, 297 
r ³ꝛ¹ AAA 321,985 | 319,509 | 344,251 | 339,602 356, 249 
District 2: 
O < aaa E OSO SSC R Aar aia 25, 893 25, 750 24, 756 25, 582 21,411 
Hann ISSOI2SQ cue Ode 12, 885 11, 988 10, 736 10, 756 11, 464 
TOW cesos vd ere Tam 1, 021 1, 032 873 031 1.034 
Kaos o ER 2, 249 1, 433 1, 533 1, 565 1,127 
Kentucky EE 321 278 389 460 559 
Ne cur EE 11,242 9, 896 9, 275 9, 746 8, 905 
Minnesota EG 6, 363 5, 524 6, 307 6,102 5,671 
Mr ³ S , 026 2, 638 2, 131 2, 335 2, 400 
E EE 378 419 626 1,133 958 
North Dakokksse. & 663 552 524 553 678 
Ir ³˙˙¹ AA 11,382 9, 023 8, 227 
Oklahoma- eege 8 1, 396 873 967 
South D. 60 36 152 
aa ar RR <= 194 171 105 
Wien...... 4, 275 4, 028 3, 813 
ff! 8 81, 338 73. 641 70, 414 
District 3: 
Re EE 4, 202 8, 555 2, 749 
ATLAS. c llul uols ͤ y y dre eU 474 379 566 
ß ß TRU RS E CRUS 8, 599 8, 537 6, 563 
MUSSISSID lf Ue ye l Ol ³ðͤ Tes eoSehun s 339 338 474 
New Melee dia a 173 311 423 
Quoc. MONET 22, 102 21, 437 18, 711 
o NETTO ĩð—h AR 35, 889 34, 557 29, 386 
District 4: 
Sers 1. 700 2, 465 2, 497 
Mhh, ³ 8 201 422 223 
MONADA E TREES 2, 022 2, 533 8, 049 
EIERE 5, 562 5, 654 6, 048 
fr; see se asset ceca cu 1, 738 2, 555 3, 288 
Total... 22 2222 EI ss 22 se sek cud sew AR 11,313 13, 629 15, 106 
District 5: 
P Ont. A ⁰ mt 695 641 715 
AT170082 E Senos . H o E 95 94 117 
ieee, A ĩͤ 78. 774 81, 587 949 
SEN WEE 6,613 6, 646 6, 716 
Nevadā AAA e aso Gg 202 258 165 
IR e WEE A . 6,453 4,879 4, 989 
i; ĩðVLudâ ͤ . eque EC 9, 179 7, 545 7, 626 
CC a . ĩͤ usus 100, 011 101, 650 89, 277 
Total United States 550,536 | 542,986 | 548,433 


1Includes some crude oil burned as fuel, 
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JET FUEL (MILITARY GRADE) 


The jet fuel included in this category represents that used by the 
military or by aircraft and missile manufactures which are testing 
equipment for the U.S. Government. 

The total demand for military-grade jet fuels in 1964 was 118,751,000 
barrels, an increase of 2.9 percent for the year. Production increased 
8.6 million barrels in 1964. "The increase in production was accom- 
panied by an 18.9 percent decline in imports (2,829,000 barrels) and 
a stock increase of 1.4 million barrels. 

Reporting of mili jet fuels by grades was initiated in 1963 and 
is continuing. The JP-4 grade is a wide-cut gasoline type; JP-5 is a 
high flashpoint kerosine type; and the other L include special 
type jet, jet propellant, and rocket fuels blended to military specifica- 
tions. 
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LIQUEFIED GASES, ETHANE, AND ETHYLENE 


Liquefied gases are derived from two sources. The gas produced 
at deberes is called liquefied refinery gas to distinguish it from natural 
gas, which is called liquefied petroleum gas. "The liquefied petroleum 
gases (LPG) are all saturated (that is, propane, butane, etc.). The 
liquefied refinery gases (LRG) may contain unsaturated compounds 
or olefine (that is, propylene, butylene, etc.). "The olefins are used 
as feedstock for chemical plants. "The saturated gases may be used 
as chemical raw materials or as fuel. Beginning with 1963, separate 
data have been collected on liquefied refinery gas used as fuel and that 
used as raw material for petrochemical feedstocks.  Liquefied gases 
are also used in producing gasoline and are reported in this chapter as 
natural gas liquids used at refineries or as gasoline. Although ethane 
and ethylene are not defined as liquefied gases, the statistics on these 
products are in some cases reported with those of LPG and LRG. 

The production of liquefied gases, ethane, and ethylene (but exclud- 
ing LRG used as petrochemical feedstocks) in 1964 was 315.0 million 
barrels. 'This included 59.2 million barrels produced at petroleum 
refineries and 255.8 million barrels produced at natural-gas-processing 
plants. 'The total demand for liquefied gases in 1964 was 250.4 
million barrels. This excludes 64.4 million barrels delivered from 
natural-gas-processing plants and terminals for blending into motor 
fuel, and 47.2 million barrels of LRG used as petrochemical feedstocks. 

More detailed information on liquefied gases may be found in the 
chapter on natural gas liquids. 
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ASPHALT AND ROAD OIL 


The total demand for asphalt in 1964 was 21,984,000 short tons 
an increase of 2.4 percent for the year. Shipments of asphalt and 
asphaltic products for domestic consumption increased 2.5 percent 
in 1964. Asphalt for paving purposes declined 1 percent, whereas 
use for roofing and “all other" increased by about 13 percent. 

Road oil production declined 6.2 percent in 1964; the demand, or 
apparent domestic consumption, declined 5.3 percent, and stocks 
declined 23 percent. Production for the year was 6,371,000 barrels 
and demand totaled 6,545,000 barrels. 


TABLE 58.—8tatistical summary of petroleum asphalt and road oil 
(Thousand short tons) ! 


Petroleum asphalt: 


Production.. «eea ee os 17, 940 18, 513 19, 923 20, 354 20, 887 
Imports (including natural)..................... 1,117 1, 201 1, 204 1, 130 1, 075 
EES LES 8 168 121 150 128 139 
Stocks (end of period). ............ 2... l.l... 2, 302 2, 363 2, 591 2, 610 2. 588 
Apparent domestic consumption 18, 518 19, 592 20, 749 21, 337 21,845 
Petroleum asphalt shipments: 

E AS uD Edad c uad MC LL. 14. 674 15, 318 16. 322 16. 947 16, 771 
e TEE 3, 525 3, 635 3, 842 8, 821 4, 304 
e . 1,855 1, 755 1, 932 1, 879 2. 043 

M ·¹ð¹¹¹ . aaa iaaa 20, 054 20, 708 22, 096 22. 647 B, 208 

Road oll: 
FProne t)) ...........-...... 1. 085 1. 058 1, 287 1, 235 1, 158 
Stocks (end of period 135 138 159 137 105 
Apparent domestic consumption 1, 069 1, 055 1, 206 1, 257 1, 190 
Road oil giuitpmentg lll ... . .. .. ...- 1,177 1, 083 1, 109 z 1, 099 1, 139 


p Preliminary. * Revised. 
1 Converted from barrels to short tons (5.5 barrels=1 short ton). 
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TABLE 60.—Salient statistics of road oil in the United States, by months and 


1963 1964 » 
Month and district 
Produc- Stocks | Domestic Produc- Stocks |Domestic 
tion (end of demand tion (end of | demand 
period) period) 
Month: 

FAMIATY a l RE acie C S.S 38, 909 176, 182 21,818 28, 182 154, 364 10, 727 
February.----- œ œ 8 33, 636 186, 909 22, 909 34, 182 176, 727 11, 818 
EE EE 81, 454 239, 636 28, 727 98, 727 260, 364 15. 091 
A enana renaR 123, 273 296. 364 66, 545 81, 273 308, 264 33, 273 
rr. 120. 545 308. 727 108. 182 93. 091 289, 273 112, 182 
IR 192, 909 306. 727 194, 909 172.5 273, 818 187, 818 
Iiir 231,091 | 258, 909 278, 909 233,091 | 220, 000 286, 909 
Air! ³ĩoW¹ 183, 273 212, 727 229, 455 174. 364 195, 909 195, 455 
cl ee e e 106, 182 171, 273 147, 636 93, 273 155, 636 136, 545 
Geh O. m s 79, 636 154. 727 96. 152 59. 636 96. 182 119, 691 
November 24. 000 141, 818 36, 909 60, 364 97. 818 58. 727 
Deem ber... d 20, 001 136, 909 24, 909 29. 818 105, 273 22, 364 

VK WE 1, 231, 909 136, 909 1, 257. 090 1, 158, 365 105,273 | 1, 190, 000 

District: 

East Coast... eean E 4,727 |---------- 3, 636 |-......... 
Appalachian No l.c d èð / d e annei 
Appalachian No. 22222222 1, 636 |-.-------- 1,818 |.......... 
Indiana, Illinois, Kentucky, etc. 334, 182 8, 545 342, 182 8, 909 
Minnesota, Wisconsin, North 

Dakota ² AAA 19. 6388 —— 8 
Oklahoma, Kansas, et. 312, 182 24, 000 NA 322, 364 24. 364 NA 
rf!!! rr PA 
Texas Gulf Coast 2,727 545 182 364 
Louisiana Gulf Coast 182 152 /0 A E WEE 
Arkansas, Louisiana Inland,ete.|..........-.|.-........|]] | ĩð |[----.-.-...|.--------- 
E RE AAA 8 364 |---------- 
Rocky Mountain 346, 364 25, 455 262, 125 19, 636 
West ast) 213, 273 78, 182 197. 818 52. 000 

Total ¿I suosl class 1,234,909 | 136,909 | 1,257,090 | 1,158,365 | 105,273 | 1,190, 000 

» Preliminary NA Not avallable. 
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TABLE 62.—Shipments of petroleum-asphalt roofing products for consumption 


MINERALS YEARBOOK, 1964 


in the United States, by PAD districts and States 


District and State 


(Short tons) 


Asphalt cements and |Emulsified asphalts 
fluxes 


1963 1963 
District 1: 
Connecticut 10, 541 10, 541 12, 357 
A ee See 4,765 4, 765 40,077 
Florida i ccc ⁵ĩ 8 85, 805 85, 807 117, 476 
Georgs Sis 189, 358 189, 472 186, 391 
WM BING A / usss BE z ee ee ue 
Maryland and District of 
Columbia. ..-.---------------- 67, 867 67, 565 
Massachusetts 58, 829 50, 671 
New Hampshire 424 SU? 
New Jersey...................-- 337, 724 365,757 
New Vork 31, 001 78,193 
North Carolina 43, 071 82, 236 
Pennsylvania..................- 186, 370 197, 117 
Rhode Island. 40, 006 41, 958 
South Carolin. 61, 079 ,609 
Vermont...--------------------- 18 9 
ill.. lO oe oe 9, 265 7, 980 
West Virginia. ................- 6, 993 40, 424 
lll. See 1, 133, 116 1,133, 310 | 1,371, 042 
District 2: 
Bine 509, 205 868,710 |.......... 1 509, 205 868, 711 
Indiana- L. uQ... ouo 2. 124, 407 122,311 E 124, 408 122, 311 
lOWH.. on A 5, 695 SADT oce eal ER 5, 695 4,457 
KBI$38...... 22 2 p. ne posa 39, 019 18, 597 112.1. 39, 131 18, 597 
Kentucky. 7 1,418 1, 738 1,745 
Michigan... Secolo ees 87,323 61,847 61. $43 
Minnesota 146, 548 123, 886 123, 86 
CHE IA siha 185, 052 121, 742 121, 743 
gute EI 10, 506 6, 622 6, 654 
North Dakota 3, 097 3, 747 3,747 
TTT 205,830 , 430 265, 330 
Oklahoma 50, 614 47, 403 49, 373 
South Dakota 2, 208 3, 961 3. 951 
Tennessee 24, 312 50, 325 50, 325 
Wisconson...-.................- 9, 075 11, 796 11,796 
"Total e e m da e u ts 1,404,909 | 1,702,572 1,714, 494 
District 3: 
Alabama... .. ccce . c e e œ ; 134, 048 165, 925 166, 056 
Arkansas Ar 58, 76, 331 76, 331 
Lolislata a.. ; 126, 709 115, 729 115.72 
Mississippl. ..------------------ 37,575 39, 102 39, 102 
New Mexico.................... 17,007 8, 218 8. 408 
Telas. et ER 246, 720 227, 669 229, 172 
Total: casos l cet sc sg as 620, 089 632, 974 634, 505 
District 4: 
E L... u: aana 46, 094 23, 248 23, 248 
/// A 8 3, 525 3, 344 3. 344 
Montans u S. Q. S 4,879 5, 622 5. 122 
03H. ⁵ĩͤ 8 17, 850 15, 717 15, 717 
WeYOMming. .-. . e cue > 1,200 1,200 
!!! L. cs. 2: 74,382 49,131 49 131 
District 5: 
ASA Tl Ds 1, 064 1, 244 1,256 
A. R AE ado 221 192 192 
California... ... wetness 432, 726 475, 872 476. 166 
(E EE 6,334 6, 5: 6, 536 
Nevada, S ᷣͤ V8 2,051 1, 903 1. 48 
Geer I sS coco Educ 101, 678 100, 008 100, Gy 
Washington 40, 37, 690 37, S43 
Total aa edi me a eoin 585, 328 623, 745 624, 240 
Total United States 3,817,824 | 4,379,309 9, 457 14, 406 | 3,821,281 | 4, 383, 715 
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TABLE 63.—Shipments of all other petroleum-asphalt products for consumption 
in the United States, by PAD districts and States 


(Short tons) 


Asphalt cements and Emulsified Total 
fluxes 
District and State 
1963 1964 1963 1964 1963 1964 
District 1: 
Connecticut 26, 554 13, 122 424 547 26, 978 13, 669 
Delaware 3, 739 4, 372 3 3, 747 4, 372 
Florida. s lime 70, 956 13, 279 568 525 71,52 73, 804 

/ 84, 323 100, 431 781 840 85, 104 101, 271 
Mifies- sl. sullu. 8 4, 064 2, 613 118 133 4, 182 2, 746 
Maryland and District of Co- 

Mn! um 36, 845 36, 535 1, 093 1. 085 37, 938 37, 620 
Massachusetts 54, 576 60, 286 1,374 1, 590 55, 950 61,876 
New Hampshire 517 1, 032 23 45 1, 097 
New Jersey... << A e cee ie 213, 287 188, 532 2, 476 1, 102 215, 763 189, 634 
New Y OP Reco 88 36, 410 26, 944 2, 136 2, 150 38, 546 29, 094 
North Carolina 55, 862 37, 100 5, 243 1, 200 61, 105 38, 300 
Pennsylvania 112. 722 106, 954 5, 142 5, 955 117, 864 112, 939 
Rhode Island 6, 754 31, 557 195 264 6, 949 31,821 
South Carolina 18, 363 2, 739 4, 731 6, 176 23, 094 8, 915 
Vermont 1. 235 325 20 16 1. 255 341 
Virginia, u: u cse knee usa. 41, 664 15, 554 1, 138 899 42. 802 16, 453 
West Virginia. .................. 28, 772 9, 107 1 28, 834 9. 107 

Otel EEN 796, 643 710, 532 25, 532 22, 527 822, 175 733, 059 

District 2: 
MIMOS o sica eos 183, 351 204, 599 13, 221 7, 567 196, 572 212, 166 
Idan. ee eee 88 80, 963 78, 624 441 81, 404 78, 659 
lOWS.. 2 l ˙mhr- Sus ieee 5,015 6, 383 2, 183 1, 805 7, 798 8, 188 
Kansas... . ³ð»WJw ⁰ e s 14, 270 14, 680 68 14, 338 14, 689 
Rennes a 1,141 2,410 1, 665 1,258 2, 506 3, 668 
Miet ocean 5 42,991 41, 490 4,979 16, 625 7.970 58, 115 
Minnesota 20, 021 46, 542 805 1, 217 20, 826 47,159 
Ml! oU case 58, 516 97, 094 2, 484 2,122 61, 000 99, 816 
Nebraska 2, 518 2, 372 23 59 2, 541 2, 431 
North Dakota 613 616 21 2 634 618 
G;; 76, 946 158, 759 3, 618 5,317 80, 564 164, 076 
OKIAHOIDS. ergeet e e e 20, 054 20, 647 2, 030 21 22, 084 20, 668 
South Dakota 452 1200 EE 1 452 1,261 
Tennesse 6. 809 35, 193 162 186 6, 971 35, 379 
Wissens 8 29, 923 25, 503 881 869 30, 804 26, 372 
Total... u a 543, 583 736, 172 33, 181 37, 693 576, 764 773, 865 
District 3: 
ADAMS a eso oed ei 6, 469 5,811 486 548 6, 955 6, 359 
Arkansas 11. 798 8, 551 36 137 11, 834 8, 688 
ET 80, 298 86, 901 1, 006 468 81, 304 87, 369 
Mississippl...................... 14, 699 9, 801 817 409 15, 516 10, 210 
New Mexico 2, 083 1, 744 24 $ 2, 107 . 1, 749 
Teras u. ul. —T— 88 137, 504 174, 333 3, 621 4, 153 141, 125 178, 486 
MA 252, 851 287, 141 5, 990 5,720 258, 841 292, 861 
District 4 
a AAA 5, 515 40, 769 37 1, 211 5, 552 41, 980 
Hass 64 144 16 17 161 
Montana... . ce a e ed 805 77 13 15 818 92 
[i ZE 2, 813 7 17 10 2, 830 17 
WYOMING e RIT 530 1,310 TO AA 1,310 
Total it soit 9, 727 42, 307 93 1, 253 9, 820 43, 560 
District 5 
SA 695 557 SE 697 557 
EE laa E a iaai aes 2, 206 2, 380 183 292 2, 389 2, 672 
ern! 8 163, 515 125, 235 12, 788 6, 695 176, 303 131, 930 
SE T eras iei uus 34 104 127 188 161 292 
Nevalü..-2 2 sce a n n a a aue 500 1,381 88 51 588 1, 432 
Oregonis A eu e eee RON. 14, 873 49, 768 1, 894 1, 920 16, 767 51, 688 
Washington... 12, 806 9,147 1, 840 2, 337 14, 646 11, 484 
CCC 194, 629 188, 572 16, 922 11, 483 211, 551 200, 055 


— | =P — —— F 


Total United States 1,797,433 | 1,964,724 81, 718 78,676 | 1,879,151 | 2, 043, 400 
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TABLE 64.—Shipments of petroleum-asphalt and road oil for consumption in 
the United States, by PAD districts and States 


(Short tons) 
Asphalt | Emulsi- Road oll 


District and 8tate cements fled Cutback| Total 1964 | Total 1963 
and fluxes | asphalts | asphalts 


District 1: 
Connecticut.......... 133, 824 3, 133 42, 301 179, 258 194, 100 
Delaware , 447 2, 396 20, 231 86, 074 45, 
Fiorida.........------ 594, 428 48, 479 ñ 733, 447 672,134 
Georgia 667, 751 39, 819 88, 997 796, 567 : 
Maine 81, 391 18, 178 64, 105 163, 674 142, 069 
Maryland and Dis- 
trict of Columbia... 398, 192 55,832 | 109,519 563, 543 519, 373 
Massachusetts 431. 445 2, 345 37, 154 470, 944 434, 717 
New Hampshire 69, 279 194 48, 846 118, 319 95, 293 
New Jersey .......... , 448 24,355 | 113,990 | 1,047,793 | 1,032,997 
New York........... 756,187 | 112,915 | 242,575 | 1,111,677 | 1,194,222 
North Carolina. ..... 344, 579 : 74, 726 ; 505, 663 
Pennsylvania........ 814, 344 64,620 | 186,373 | 1,065, 337 944, 7 
Rhode Island........ 149, 596 503 48, 408 198, 507 141, 673 
Bouth Carolina....... 231, 086 64, 478 21, 203 316, 767 351, 688 
Vermont 12, 506 339 18, 493 31, 338 39, 276 
Virginia. 329, 284 38,463 | 110,912 478, 659 443, 131 
West Virginia........ 129, 160 10, 069 25, 282 164, 511 136, 774 
Total 1904.......... 6,115,947 | 609,547 |1,343,655 | 8, 069, 14999 
Total 1963.......... 5,678,407 | 692,699 1, 400, 455: 7, 771, 561 
District 2: 
Illinois 1,341,017 49,316 | 147,427 | 1,537,760 | 1,164,039 
Indiana 444,991 | 195,414 | 188,945 829, 350 809, 251 
Joe, caeco e axes 283, 069 82, 072 76, 940 442, 081 406, 673 
Kansas 308, 097 16,205 | 189,944 514, 246 542, 198 
Kentucky 191, 959 „862 57, 850 294, 671 
Michlean.. < < «< «< 270, 245 73, 553 42, 491 386, 289 472, 747 
Minnesota 430, 691 29, 818 670, 203 637, 913 
Missouri............. 381, 022 8,380 | 251,901 2, 711,024 
Nebraska 65, 941 1. 612 58, 739 126, 292 159, 584. 
North Dakota 94, 073 19, 824 68, 182, 431 208, 817 
ooo 840,897 | 174,035 | 295,010 | 1,309,942 | 1,254,817 
Oklaboma............ 416, 818 2,537 | 207, 765 627, 120 514, 816 
Bouth Dakota........ , 063 3, 084 59, 916 146, 063 141, 887 
Tennessee 438, 745 42, 177 521, 770 „060 
Wisconsin............ 209, 275 , 084 71, 495 c 334, 926 
Total 1904.......... 5,800,803 | 751,973 ¡1,973,499 | 8,520,275 |...........- 
Total 1963.......... 5, 233, 569 | 755,886 2, 166, 635 |............ 8, 158, 090 
District 3: 
Alabama............- 362, 685 , 360 82, 957 510, 002 476, 811 
Arkansas............. 149, 505 32, 671 53, 519 235, 695 218, 551 
Louisiana............ 345, 488 37, 000 20, 607 403, 155 431, 904 
Mississippi 162, 433 33, 792 54. 443 250, 668 260, 967 
New Mexico 139, 383 5, 047 51, 548 195, 978 184, 764 
Teoria. 752, 164 31,301 | 122,112 905, 667 | 1,357, 779 
Total 1904.......... 1,911,658 | 204,261 | 385,246 | 2,501,165 |............ 
Total 1963.......... 2,211,550 | 230,330 | 488,896 |............ 2, 930, 776 


——nn—n.@ ?— | ——— — ——— | 1... 
— M [—— | > — E 


See footnote at end of table. 
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TABLE 64.—Shipments of petroleum-asphalt and road oil for consumption in 
the United States, by PAD districts and States—Continued 


(Short tons) 


Asphalt , Emulsi- Road oll 
District and State cements fied Cutback Total 1964 | Total 1963 
and fluxes | asphalts | asphalts n" 


District 4: 
Colorado............. 64, 567 290, 730 289, 444 , 456 
Idaho. 39, 050 83, 157 94, 643 1. 853 
Montana 48, 621 220, 335 165, 403 6, 785 
TE cee ee 32, 151 145. 357 138, 974 2. 825 
Wyoming 28, 403 127, 904 103, 605 7, 348 
Total 1964... 25 | 212,792 | 867, 4333. 98,339 L 
Total 1963 237, 963 —— 792, 069 81,267 
District 5: 
Alaska 6, 297 23, 863 17,119 
Arens 26, 198 142. 622 148, 959 547 
California. 7 90,378 | 2,163,353 | 2,007,822 873 
Hawail u. a aga N 1.709 42, 204 32 613 58 
Nevada 13, 641 104, 677 109, 211 357 
Oregon 47,917 | 402, 852 365, 110 336 
Washington 80,967 | 304, 125 — 316,491 514 
Total 1964. 273,107 3, 243, (9 7, 377 
Total 1903. 330, 734. 2. 997, 325 685 
Total United ES 
Btates (all uses) 
LA 17, 210,706 1,808,703 4,188,359 | 23, 207,768 |............]1,139,301 | -........ 
Total United 
States (all uses) 
1063. 16, 102, 940 |1, 920, 198 4, 624, (8 22, 647, 821 r 1, 098, 509 
* Revised. 


OTHER PRODUCTS 


Wax.—The total demand for petroleum wax in 1964 was 5,330,000 
barrels, & 1.3 percent increase. Domestic demand continued to de- 
cline but the exports were higher than in 1963. The average of 
posted prices on bulk lots of crude scale wax were unchanged from last 
year, but lower postings were reported for refined and overrefined 
Wax. 

Coke. — Domestic demand for petroleum coke increased 1.6 percent 
over 1963. Exports increased 26.0 percent, and total demand for 
the year increased 4.9 percent. Production increased from 16.1 
million tons in 1963 to 16.9 million tons in 1964. About 41 percent 
of the total production is marketable. 'The balance was coke burned 
off catalytic cracking units and was utilized as refinery fuel. Coke 
with & low sulfur content is used in making electrodes required in 
the electrolytic production of aluminum. 
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TABLE 65.—Salient statistics on wax in the United States, by types, months, and 
listricts 


(Thousand barrels) ! 


1963 
Production Stocks, end of period Do- 
Month and district Im- | Ex- mestic 
| ports | ports de- 
Micro- Fully (all (all |Micro-|Fully mand 
crys- | re- [Other Total types) types)| crys- | re- Other Total] (all 
talline} fined talline] fined types) 
By months: 
Januar 83 | 164 | 132 | 379 |....... 37 243 | 307 | 392 |1, 032 330 
February 45 199 142 386 1. oue 121 236 375 393 |1, 004 293 
March... occ ue 50 | 241 129 420 |....... 143 214 340 364 918 363 
ll! TS IO 51 263 123 „ 150 195 346 340 881 324 
n 77 242 121 440 |....... 146 195 332 332 &59 316 
JUNG sac cose. ee Ld 70 237 166 473 |....... 124 194 364 353 911 297 
dI. 88 65 222 117 404 3 118 182 364 339 885 315 
August 87 227 147 461. Less 130 188 361 359 9us 3i is 
September 57 217] 173 „ 132 177 | 363 | 363 903 320 
October 83 | 245 115 | 443 1 132 184 353 | 340 nri 33s 
November 58 | 208 118 | 384 [...-.-. 118 166 312 | 322 860 283 
December 93 206 153 | 4852 |....... 104 191 390 | 305 | 856 322 
Total. 819 2.671 1,636 5. 126 4 1,455 191 aw 205 886 | 3.8509 
By districts: 
East Const... 211 11,101 350 |1, 662 ) 4 31 85 46 162 
Appalachian No. 1 109 47 | 227 | 383 12 26 29 67 
Appalachian No. 2. .....|......- 61 20 81 uoc 8 |....-. 8 
Indiana, Illinois, 
Kentucky, etc. 15; 1971 132 | 344 |l...... 2 22 69 93 
Minnesota, Wisconsin, 
ö os Ho ERE T ! A ARAA NA 
Oklahoma, Kansas, etc..| 269 | 160 87 | 518 57 45 3| 105 
Texas Inland 85 |......|.....- 85 36 |... PA 36 
Texas Gulf Coast 82| 657 | 293 |1,032 30 91 69 | 190 
Louisiana Gulf Coast 19 10 | 442 471 |l.....- 5 51 58 
Arkansas, Louisiana 
Inlamnd-806 ð¾ A 2. d SS... WEE E OW VE GE PA zu 
New Mero... I PA ; 
Rocky Mountain........ 29 29 24 82 MEA 18 8 38 64 
West Coast. 409 61 9 131 | -----` 103 |...... 103 
Total: cs ul ya 819 k 671 L 636 |5, 126 4 |1,455 | 191 | 390 886 | 3,809 


See footnotes at end of table. 
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TABLE 65.—Salient statistics on wax in the United States, by types, months, and 


districts— Continued 
(Thousand barrels) ! 
p 1064 
Production Do- 
Month and district meer 
e- 
Micro-|Fully (all mand 
crys- | re- |Other|/Totalitypes) (all 
talline| ined types) 
By months: 
Januar 57 | 191 | 156 | 404 |....... 314 
February 78 250 81 | 409 |....... 255 
March... 79 | 233 | 144 458 339 
Pril- u 8 85 | 208| 150 | 443 |....... 321 
II a a 108 269 114 491 |......- 289 
E ¿ss S sss ewes: 88 | 249 109 | 446 |....... 288 
Júly EE 104 | 248 438 |......- 308 
August 63 | 226 144 433 |....... 281 
September ` 94 | 253 435 |....... 311 
October 77 255 141 473 |....... $23 
November 81 | 256 138 | 475 |....... 315 
mber 88 | 251 112 449 |......- 
Total... 1, 000 |2, 889 |1, 463 5, 352 |....... 3, 506 
——— T bpb —— i — Pr 
By districts: 
East Coast 244 |1,226 | 461 |1,931 } 
Appalachian No. 1......| 159 43 | 243 | 445 —— 
Appalachian No. 2 55 36 91 
Indiana, Illinois, 
Kentucky, ete - `. 14{ 197 | 147 | 358 
ur ai Wisconsin, xS 
"lo HMM Mp T mt bU. ERES 
Oklahoma, Kansas, etc.- 247 | 212 78 | 637 NA 
Texas Inland 95 |......|..--..- 95 
Texas Gulf Coast 138 | 500 | 359 | 995 
Louisiana Gulf Coast. 74 | 255 81 380 ||...... 
Arkansas, Louisiana 
Inland, ete... . . . A |... H H 
New Merco 4 4 2 
Rocky Mountain 81 44 17 D io 
West Coast 357 71 | 428 |....... 
Total 1, 000 2, 889 1, 463 |6, 352 1 409 | 286 | 908 | 3,506 


» Preliminary. NA Not Available. 
1 Conversion factor: 280 pounds to the barrel. 


TABLE 66.— Average monthly refinery prices of 124”-126 white crude scale wax 
at Pennsylvania refineries, 1960-64 


(Cents per pound) 


Apr. 


May June July | Aug. Sept. 


Bource: Platt's Oil Price Handbook. 
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Still gas.—The production of still gas in 1964 was 832,286 million 
cubic feet (131,257,000 barrels). This does not include 7,695,000 barrels 
used for petrochemical feedstocks. Refiners used 830,415 million 
cubic feet as refinery fuel. The heating value of the gas in 1964 was 
946 B.t.u. per cubic foot compared with 976 B.t.u. in 1963. 


TABLE 68.—Production of still gas in the United States, by districts 


District Million 


cubic 


Ba 


E —— a e «p a s... — ep em P m 


ast Coast 
Appalachian No. 1 
Appalachian No. 22222 
Indiana, Illinois, Kentucky, ete . 
Minnesota, Wisconsin, North Dakota, and 
South Dakota 
o Kansas, et 


3488884 5 


SS 


2 ege D*P 4D dp op P 2 2 P dr pm d AD — A 


——X | mÀ——— 4 |——ÓÓ— |! €—Ó Á—— 


2 
ris: 
š 


Petrochemical Feedstocks.—With increasing volumes of refinery- 
produced petroleum products being used as feedstocks by the petro- 
chemical industry, it became difficult to evaluate use patterns of the 
various products. For this reason, petroleum refiners were asked to 
report data for feedstocks separately beginning with the data for 1963. 
These feedstocks are being reported in four boiling-range categories 
(still gas, liquefied refinery gas, naphtha-400°, and other). This pro- 
vides & measure of the volume of refinery output used in the manufac- 
ture of petrochemicals and eliminates chemical manufacture from the 
regular petroleum refining operations. 

he demand for petrochemical feedstocks in 1964 was 104,789,000 
barrels, of which 7.3 percent represented still gas; 45.0 percent, LRG; 
23.5 percent, naphtha-400^; and 24.2 percent, other. "The average 
yield of petrochemical feedstocks per barrel of crude oil processed in 
1964 was 3.2 percent. 

Miscellaneous Oils.—The total demand for miscellaneous finished 
products in 1964 was 16,686,000 barrels. Production for the year was 
16,874,000 barrels, of which 80.5 percent was produced at petroleum 
refineries and 19.5 percent at natural-gas processing plants. Since 
1963 petrochemical production and petrochemical feedstocks have been 
excluded from the data for miscellaneous oils. 
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TABLE 69.—Production of miscellaneous finished oils in the United States in 
1964, by districts and classes 


(Thousand barrels) 


District Absorp- | Petrola- Petro- Other Total 
tion tum ils 1 chemicals | products 
East % MC E, OSO us 363 mM 1, 428 
Appalachian No. 111. 113 53 77 243 
SE NO: A E 95wr ß E 26 71 
Indiana, Illinois, Kentucky, etc.. 634 401 1, 328 
Minnesota, Wisconsin, North 
Dakota, and South E E AA A anla „ % 
Oklahoma, Kansas, eto 52 834 234 2, 087 
Texas Inland..................... E 1, 547 207 2, 124 
Texas Gulf EE 75 2, 332 429 3,571 
Louisiana Gulf. .................. 1, 250 105 13 1, 406 
Arkansas, Louisiana Inland....... ¡A DE IT lados 1, 430 
Rocky Mountain, New Mexico... 188 |. cones 8 126 325 
West Coast 44 811 383 2, 766 
CCC 0 Ao E i 3, 333 6,646 2, 240 16,874 


1 Specialty oils include: Hydraulic 3; insulating 142; medicinal 210; spray oils 446; rust preventatives 6; 
sand frac 54; and others 2,599. 


Unfinished Oils.—Unfinished oils include all oils that will be cracked 
or further distilled. "The rerun (net) of unfinished oils represents the 
import plus or minus the change in stocks. 

ports of unfinished oils are included with crude oil under the 
quota established by the Oil Import Administration. By regulation, 
unfinished imports are restricted to 10 percent of the crude oil and 
unfinished oils quota. 


INTERCOASTAL SHIPMENTS 


A total of 671,359,000 barrels of crude petroleum and petroleum 
products was shipped in intercoastal trade in 1964, & decrease of 11.8 
percent compared with 1963 figures. 
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FOREIGN TRADE 


Foreign trade statistics reported in this section were compiled from 
two sources. The imports of crude oil and unfinished oils were ob- 
tained from the petroleum refining companies. Imports of the refined 
petroleum products and all export data were compiled from records of 
the U.S. Department of Commerce. 

Imports.— Total imports of all oils increased 52,130,000 barrels in 
1964 to 826,843,000 barrels. Total imports increased 6.7 percent, 
which is in line with the trend of recent years. Imports of crude oil 
increased 6.3 percent (25,983,000 barrels), residual fuel oil imports 
increased 8.5 percent (23,138,000 barrels), and imports of unfinished 
oils increased 2.8 percent (885,000 barrels). Gasoline, military jet fuel, 
and asphalt decreased 9.6 percent, 18.9 percent and 4.8 percent, 
respectively; whereas imports of other products increased as follows: 
Kerosine, 28.8 percent; distillate fuel oil, 29.2 percent; liquefied gases, 
64.1 percent; and lubricants, 60.9 percent. 

Exports.—In 1964, total exports of petroleum and petroleum prod- 
ucts (73,768,000 barrels) were a little lower than the 1963 exports 
(75,914,000 barrels) but well above the 1962 total (61,431,000 barrels). 
The 1964 distillate fuel oil exports (5,434,000 barrels) were only a 
little more than one-third of those in 1963 (15,014,000 barrels), and 
exports of kerosine in 1964 (171,000 barrels) were only one-fourth of 
those in 1963 (672,000 barrels). Exports of crude oil and military 
jet fuel decreased 19.7 percent and 12.4 percent, respectively, and 
slightly smaller amounts of lubricants and miscellaneous refined 
products were exported in 1964. 

There were appreciable gains in exports of the other refinery 
products, gasoline (13.7 percent), residual fuel oil (23.5 percent), wax 
(19.2 percent), coke (26.0 percent), asphalt (9.1 percent), and liquefied 
gases (16.7 percent). 
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TABLE 75.—World production of crude petroleum by countries ! 


(Thousand barrels)! 
Country 1960 1961 1962 
North America 
LY rii EE 189, 534 220, 801 244, 139 
B;; 8 90 
% ] 86 99. 049 106, 784 111, 830 
rr è MER Re REV ED 42, 357 45, 768 48, 876 
United States 2,574,933 | 2,621,758 2,676, 189 
CCCCCCCCCCCCCCCC aaa ai 2,905,081 | 2,995,251 | 3,081,124 
South America: 
Argentina. AAA anM 64, 132 84,418 98, 154 
ot EE 3, 574 2, 989 2, 917 
BFA!!! A sdrneS 29, 613 34, 807 33, 401 
Chile ER 7,231 9, 263 11, 689 
Colombisa......... . . . ea cord 55, 770 53, 247 51,918 
A ...... EE 2, 730 2, 926 2, 573 
i ß P E si; Susa 19, 255 19,371 21,134 
Venezuela 1,041,675 | 1,065,757 | 1,167,916 
A EE 1,223,980 | 1,272,778 | 1,389, 702 
Europe: 
Albania. uc ee l ei CTS UE 4, 854 5, 144 5, 238 
e ee 16, 874 16, 237 16, 604 
Hill A 1, 460 1, 510 1, 453 
Czechoslovakia 929 1.045 1, 200 
JFr800601 . DES 14, 233 15, 578 17,071 
Germany, West 40, 076 44, 960 48, 943 
RENATE 9, 283 11,117 12, 521 
Tee 13,613 13, 432 12, 303 
Netherlands lera cL T8 13, 378 14, 271 14, 974 
Feng ore E Seege e 1,442 1, 503 1,502 
A E sdsdi 85, 712 86, 321 88, 420 
USSR. AAA 1, 079, 371 1, 212, 300 | 1,359, 600 
United Kinogdom. 649 784 820 
VUBOSIO TE 6,671 9, 479 11, 299 
Total —————— A é 1,288,545 | 1,433,681 | 1,592,038 
Asia: 
T gs 16, 500 16, 444 16, 446 
RU A IA 4,078 4, 218 4 
LTE 40, 150 , 260 49, 640 
Ss AA ĩð sassa 3,370 3, 356 8, 016 
Indones]8. i c escena ua m RREeE C LSADeR 152, 988 155, 369 167, 771 
|j A c 385, 748 431, 653 481, 939 
WAG EE 353, 833 365, 594 366, 832 
¡E eege uu ss A 932 1,133 1, 126 
AA ĩ stisne 3,078 4, 590 5,316 
Let EE 594, 278 600, 226 669, 284 
Kuwait—Saudi Arabis neutral zone... 49, 829 65,153 89, 224 
Mongolia €... cedere de ae T T ......-.- 290 360 360 
Pakistan... . ul. A SS ¿sss c s. 22 2, 636 2, 829 8, 338 
A NA A A a 63. 088 64, 386 67, 911 
Sarawak and Brunei 34, 005 30, 551 28, 286 
„„ Loc eee e 456, 453 508, 260 555, 056 
Taiwan (Formosa 14 17 14 
Trucial- E, 8 5, 076 
IIC s sss uco. ges | 2, 624 3, 075 4, 157 
Total A | 2, 164. 404 | 2,302,483 | 2,525,058 


— ——üä— . — —ñ——— 
— — — 
D 


See footnotes at end of table. 
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TABLE 75.—World production of crude petroleum by countries '—Continued 


(Thousand barrels) ? 
Country » 1904 
Africa: 
Ar 8 202, 290 
Ang aa 2 TR OST n Taan 6, 535 
Congo, Republic of (Brazzaville) 619 
Gabon, Republic of- ; 6 , 668 
II 88 786 315, 642 
/ ³oðW6A . ci ce DUE 1 10 
Nigeri8 TM MTM ; 
<T w 1 1 f sO s: l ls 
United Arab Republic (Egypt) 43, 915 
Total. icc ena AAA 621, 576 
Oceania: 
/ E A GE é 1,487 
New Zealand 4 
EI p 8 753 
g v BEE 2, 944 
World total. CCC 10, 327, 501 


Estimate. » Preliminary. 

1 This table incorporates some revisions. 

$ 42-gallon barrels. 

3 Natural naphtba and gas oll. 

$ U.S.S.R. in Asia (Including Sakhalin) included with U.8.8.R. in Europe. 
s Including Sahara, 


NATIVE ASPHALT 


Bituminous Limestone and Sandstone.— In 1964 the production of 
bituminous limestone and bituminous sandstone combined was 
1,444,000 short tons, 8 gain of 18.6 percent for the year. The total 
value of bituminous materials in these two categories produced in the 
United States in 1964 was valued at $3,513,000 and the average value 
per ton was $2.43, slightly less than the corresponding value, $2.46, 
in 1963. 

Gilsonite.—The production figure for gilsonite cannot be disclosed . 
by the Bureau of Mines because of the limited number of producers. 
All gilsonite production is in the State of Utah, and most of the 
gilsonite produced is transported by pipeline to a refinery in southern 
Colorado for processing. 


789-780—6%——-33 : 
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Helium 
By Edwin M. Thomasson 1 


A 


ELIUM SHIPMENTS in 1964 exceeded the volume shipped dur- 
ing the previous year for the 15th successive time. ipments 
from Bureau of Mines helium plants were 667.4 million cubic 

feet, about 6 percent more than in 1963. Production at Bureau of 

Mines plants totaled 784.5 million cubic feet. An additional 3,193.1 

million cubic feet, which was produced by private companies partici- 

poung in the helium conservation program, was purchased by the 
ureau and stored underground for future use. 

The Bureau of Mines continued to sell helium at $35 a thousand 
cubic feet, the price established in 1961. Substantial railway freight 
rate reductions for tank car shipments of helium went into effect dur- 
ing the year, resulting in a lower delivered price for helium. 

As the Nation moved ahead in the space age, it became increasingly 
apparent that helium would continue to play an essential role in 
research, in technology, in defense, and in industry. 


PRODUCTION 


Eleven plants in the United States produced helium during 1964. 
For convenience, these plants can be segregated into three categories: 
(1) The plants owned by the U.S. Government and operated by the 
Bureau of Mines, which produce helium for sale to both Federal 
agencies and private customers, (2) the “conservation” plants, pri- 
vately owned and operated, but producing helium solely for purchase 
by the Bureau of Mines for conservation purposes, and (3) privately 
owned plants producing helium for independent sale in the com- 
mercial market. 

The Bureau of Mines operates five federally owned helium extrac- 
tion plants, located at Amarillo and Exell, Tex.; Keyes, Okla. : Otis, 
Kans.; and Shiprock, N. Mex. These plants produced a combined 
total of 784.5 million cubic feet of helium during 1964, an increase 
of 1.3 percent over 1963 production. All Bureau plants produce only 
grade A helium; that is, helium with a purity of at least 99.995 per- 
cent. Each of the five Bureau plants processed essentially all avail- 
able natural gas and operated without difficulty throughout the year. 
Production exceeded demand, and 131 million cubic feet of helium 


1 Staff engineer, Office of Assistant Director, Helium. 
3 All volumes of gases reported in this chapter are measured at 14.7 pounds per square 
inch absolute and 70° Fahrenheit. 
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roduced by the Bureau plants was added to underground storage. 
However 0.734 million cubic feet of stored helium was withdrawn 
from underground storage along with native helium-bearing natural 
gas in maintaining the plant load at the Amarillo plant. Table 1 
shows helium production in the United States since 1921, and table 2 
shows production of each of the five Bureau of Mines plants. 


TABLE 1.—Helium production in the United States 


(Million og blo feet) 
Year 
1921-28______........ A aenn 
1920-42 roca 
fI: Ç .. ...... 
1960-654-........... A 
O .. ......... ... 
E IAN 8 
1 Annual average. 
TABLE 2.—Production of helium by Bureau of Mines plants 

(Million cubic feet) 

Plant location 
EE EE 
Ke (O) Tee EE 

SR Ka y 
Bhiptock, N. e ... aos 
Total EE 


The conservation plants extract crude helium (a mixture of princi- 
pally helium and nitrogen, containing 50 to 85 percent helium) from 
natural gas before the natural gas is consumed as fuel. These five 
plants are owned and operated by private companies, but their entire 
output of crude helium is purchased by the United States for conserva- 
tion 1 under long-term contracts. The conservation pun 

roduced and sold to the United States 3,193.1 million cubic feet of 

elium during 1964, an increase of 125 percent over 1963 production. 
A more complete discussion of the helium conservation program is 
presented later in this chapter. 

The final category of helium extraction plants comprises privately 
owned plants producing helium for independent sale in the commercial 
market. Only one plant falls into this category at present—the plant 
owned and operated by Kerr-McGee Oil He Inc., near Navajo, 
Ariz. The Kerr-McGee plant has an annual capacity of about 60 
million cubic feet of helium, and production during 1964 was slightly 
more than three-fourths of plant capacity, or about 46 million cubic 
feet. The Kerr-McGee plant produces grade A helium extracted from 
nonflammable gas resources owned or controlled by the company in 
the Pinta Dome and Navajo Springs fields, Apache County, Ariz. 
The market for the Kert McGee helium is made up of non-Federal 
customers, principally on the West Coast. 
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SHIPMENTS 


Helium shipments from Bureau of Mines plants totaled 667.4 million 
cubic feet. Federal agencies received 499.4 million cubic feet, and 
168.0 million cubic feet was sold to non-Federal customers. In de- 
livering helium to customers, the five Bureau plants together filled 
and shipped 1,928 railway tank cars, 1,230 highway semitrailers, and 
247,539 standard gas cylinders. 

Two early model, low capacity, Bureau of Mines railway tank cars 
were transferred to the U.S. Atomic Energy Commission for use as 
on-site helium storage containers. Another car was transferred to 
the National Aeronautics and Space Administration. 'These transfers 
reduced the Bureau's active railway tank car fleet to 233. Two high- 
way semitrailers, each with a capacity of 135,000 cubic feet of helium 
at filling pressure of 2,640 pounds per square inch, were added to the 
Bureau fleet, bringing the total semitrailer fleet to seven. Many helium 
customers, both Federal and non-Federal, also own semitrailers used 
to transport helium from Bureau plants. 

The Bureau plant at Amarillo, Tex., is specially equipped to fill, 
handle, and ship standard gas cylinders (Interstate Commerce Com- 
mission 3A and 3A A cylinders), and all cylinder shipments originate 
there. The four remaining Bureau plants are equipped to fill and ship 
railway tank cars, and all five plants can handle highway semitrailers. 
A new diaphragm-type compressor was installed at the Otis, Kans., 
plant during the year, and now all five Bureau plants can fill shipping 
containers to maximum pressures of 4,000 pounds per square inch. 


CONSUMPTION AND USE 


Sales of helium from Bureau plants in 1964 of 667.4 million cubic 
feet was an increase of 40.1 million cubic feet, or slightly more than 6 
percent, over the previous record of 627.3 million cubic feet set in 1963. 
Shipments (sales) from Bureau of Mines plants are shown in table 3. 

About 46 million cubic feet of privately produced helium was con- 
sumed in addition to that supplied by the Bureau of Mines. Conse- 
quently, the total volume of helium delivered to consumers and 
presumably used in 1964 was about 713 million cubic feet, about 7.7 per- 
cent above the 1963 consumption of 662 million cubic feet. 

No detailed helium utilization survey was undertaken during 1964, 
but t is believed that the overall use pattern reported in the 1963 
“Helium” chapter remained substantially unchanged. Over one-half 
of all helium consumed was used in connection with the various space 
and missile programs. Shielded-arc welding and research applica- 
tions continued to require significant quantities of helium. 

Table 4 shows the quantity of helium used annually since 1950. 
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TABLE 3.—Shipments of helium from Bureau of Mines helium plants 


1963 1964 
Recipient 
Lion 
cubic Percent cabic Percent 
feet 

Federal agencies 
Department of Defense... ll. 337.3 63.8 847.3 52.0 
Atomic Energy Commission 75. 5 12. 0 04.8 9. 7 
National Aeronautics and Space Administration... 62.6 8.4 79. 7 11.9 
Weather Bureaaꝛdmnmnmndd 44 7.8 1.2 7.0 1.1 
Other Sor er gr „ „% era „ em er en ep e dr a gp ep ep er en op drem dér gr gp ere er gn gr em ap ée ae ep ep em ° 5 ° 1 ° 6 ° 1 
JJ EEE E A 473. 7 75.5 499.4 74.8 
Non-Federal consumers................-.....-..-.....- 158.6 108. 0 25.2 
Total shipments ccce Ll ll Lll 027.3 100. 0 067. 4 100.0 


TABLE 4.—Helium use in the United States 
(Million cubic feet) 


1 Includes belium produced and sold by the privately owned Kerr-McGee plant at Navajo, Aris. 


RESOURCES 


The Bureau of Mines conducts 8 continuing survey of helium re- 
sources in the United States. The survey is conducted by obtaining 
and analyzing for helium content samples of natural gas from various 
natural gas wells and fields throughout the country. During 1964, 
466 natural gas samples from 26 States were obtained and analyzed. 
No significant new deposits of helium-bearing natural gas were dis- 
covered, and there were no major additions to the known helium 
resources of the country. 

The helium resources of the United States in helium-bearing natural 
gas containing at least 0.3 percent helium by volume are estimated 
to be approximately 194 billion cubic feet as of January 1, 1963, the 
date of the latest estimate. About 92 percent of these resources are 
located in five major helium-bearing gasfields: (1) The Hugoton field 
of Kansas, Oklahoma, and Texas, (2) the Panhandle field of Texas, 
(3) the Keyes field of Oklahoma, (4) the Greenwood field of Kansas 
and Colorado, and (5) the Cliffside field of Texas. All of these fields 
are within about 200 miles of Amarillo, Tex. 

Other helium-bearing natural gas deposits occur in the Paradox 
basin area of western Colorado and eastern Utah, in northwestern New 
Mexico, in Arizona, in Wyoming, in Montana, and in Michigan. In 
general, the helium resources in these areas are limited. The natural 
gas production is also limited, and consequently, the resulting wasta ge 
of helium constitutes only a small percentage of the total volume of 
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helium wasted annually. Figure 1 shows the general location of known 
deposits of helium-bearing natural gas. 

About 10 percent of the known helium-bearing natural gas resources 
in the United States is available to the five Bureau of Mines helium 
Due The two largest Bureau plants—Exell, Tex. and Keyes, 

kla.—extract helium from gas produced from the Panhandle and 
Keyes fields. The Cliffside field is the only developed source of helium- 
bearing natural gas owned by the Government and provides the source 
gas for the Amarillo plant. The plants at Shiprock, N. Mex., and 

tis, Kans., extract helium from gas produced from small helium- 
bearing gasfields. 

Two minor helium-bearing natural gas deposits discovered on public 
domain lands in Utah were established as Helium Reserves Nos. 1 and 
2 in March 1924 and June 1933, respectively. The helium resources of 
the two reserves are very small in relation to the present rate of helium 
production and use, and engineering reappraisal in light of oil and 
gas exploration on or near the reserves resulted in major downward 
revision of the estimated helium therein. As a result, the Secreta 
of the Interior, by Public Land Order 3427 of August 4, 1964 (29 FÉ 
11455), revoked the Executive orders creating the Helium Reserves, 
thereby terminating the helium reserve status of the lands involved. 

In addition to helium-bearing natural gas, other sources of helium— 
such as gases from mineral springs, fumaroles, and volcanoes; the air; 
rocks and minerals; and meteorites—are of general and scientific in- 
terest. However, none of these occurrences offers an economically 
feasible source material from which to extract helium. Under present 
conditions helium-bearing natural gases remain the only economical 
sources of helium, and this situation seems likely to continue. 


CONSERVATION 


Helium is a completely inert element, and thus its occurrence as a 
minor constituent in certain natural gases contributes nothing to the 
fuel value of the natural gases. However, unless this helium is removed 
before the natural gas is consumed as fuel, the contained helium is 
forever lost to the atmosphere without serving any useful purpose. 

National resources of helium are diminishing rapidly as helium- 
bearing natural gas is consumed as fuel, and resources of helium appear 
adequate to meet predicted future needs only if the loss of this vital 
element is curtailed. This need to conserve a diminishing and irre- 

laceable natural resource was recognized, and the Congress enacted 
Publie Law 86-777, effective March 1, 1961, which amended the Helium 
Act of 1925, as amended (43 Stat. 1110; 50 U.S.C. 161, 163-66). The 
new law included an authorization for the Bureau of Mines to purchase 
helium for conservation and ultimate resale. Authority to enter into 
purchase contracts, in an aggregate amount not to exceed $47.5 million 
& year, was granted in the act blic Law 87-122) making appropri- 
ations for the U.S. Department of the Interior and related agencies 
for the fiscal year ending June 30, 1962. 

Under these authorizations, the Department of the Interior, through 
the Bureau of Mines, launched a long-term helium conservation pro- 
gram in 1961. The Department entered into four contracts under 
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which four private companies agreed to finance, build, and operate five 
plants to recover helium from natural gas before the natural gas goes 
to market. Each contract is for 22 years and provides that the Bureau 
of Mines will purchase, up to specified limits, the entire output of 
helium from each plant. The four contracts utilize the entire $47.5 
million a year contracting authority established by Con š 

Concurrently, the Bureau constructed a 425-mile helium pipeline 
to connect these plants with the Government's Cliffside gasfield and 
conditioned the wells in the Cliffside gasfield to facilitate the injection 
of the helium into a natural gas-bearing formation. The pipeline ex- 
tends from Bushton, Kans, to the Cliffside field near Amarillo, Tex. 

Two of the conservation plants began production in 1962—the 
Northern Helex Co. plant near Bushton, Kans., and the Phillips 
Petroleum Co. plant in Hansford County, Tex. The remaining three 
piante iue Cities Service Helex, Inc., plant at Ulysses, Kans.; the 

ational Helium Corp. plant near Liberal, Kans.; and the Phillips 
Petroleum Co. pant at Dumas, Tex.—commenced operations during 
1963. All five plants operated throughout 1964. 

In conception and operation, the helium conservation program is es- 
sentially a simple program. Helium-bearing natural gas, on the way 
to market, is routed through one of the five conservation plants, where 
the helium and some nitrogen are removed by low-temperature proc- 
essing. The natural gas is returned to the pipeline for transmission 
to market. The gaseous helium-nitrogen mixture, ranging from 50 to 
85 percent helium, is delivered to the Bureau of Mines pipeline, 
through which it is transported to the Cliffside field. At the Cliffside 
field ıt is injected into a partially depleted gas-bearing formation, to 
be stored until needed. When future needs demand: the helium-nitro- 
gen mixture will be withdrawn and purified. The pure helium will 
then be sold to fulfill governmental and industrial requirements. 

Table 5 shows the quantities of helium purchased by the Bureau of 
Mines from each of the conservation plants since the inception of the 


conservation p 3 

Whenever 3 at Bureau plants has exceeded market re- 
quirements, the helium produced in excess of demand has been stored 
in the Cliffside field. Table 6 shows the amounts stored each year 
and the amount in storage at yearend. 


TABLE 5.— Helium purchased by the Bureau of Mines for conservation 


(Million cubic feet) 
Helium delivered 
Company and location of plant 
1962 1963 1904 
Northern Helex Co., Bushton, Kanns 1.9 208.1 493. 9 
Cities Service Helex, Inc., Ulysses, Kang :: 15.3 492.2 
National Helium Corp ., Liberal, EE | Sa z dde 457. 5 1, 184. 4 
Phillips Petroleum Co., Dumas, "Ter Al r 197.7 458.7 
Phillips Petroleum Co., Hansford County, Te g . 5 r 481.7 563. 9 
R Ke WEE 2.4 1, 420. 3 8,193.1 
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TABLE 6.—Helium in conservation storage 
(Million cubic feet) 


From conser- 
vation plants 


1 Btored during 1960 and in previous years. 
3 Total reflects 0.734 million cubic feet withdrawn from storage during 1964. 


PRICES 


The revised Helium Act (Public Law 86-777 ) directs agencies of 
the Federal Government to purchase all major helium requirements 
from the Secretary of the Interior. It also provides that helium 
shall be sold at prices adequate to sustain the pro and to cover 
all costs of carrying out provisions of the act, including repayment to 
the Treasury of the United States, with interest, the net capital and 
retained earnings when the act was passed. 

Until November 18, 1961, sales were at prices of $15.50 and $19 a 
thousand cubic feet (f.o.b. plant) for Federal and non-Federal pur- 
chasers, respectively. ‘These prices were established in 1954. The 
pne necessary to cover all costs of carrying out the provisions of the 

elium Act and to make the prescribed repayments was calculated 
to be $35 a thousand cubic feet. On November 18, 1961, the $35 price 
went into effect, applicable to all purchasers. This price has remained 
without change and is still in effect. Revised regulations, & schedule 
of charges, and other information on the sale of helium and rental 
of containers by the Bureau of Mines are included in the Code of 
Federal Regulations (30 CFR 1). 

Substantial freight rate reductions for railway tank car shipments 
of helium were obtained from rail carriers during 1964. The reduc- 
tions, averaging 31 percent, will result in an overall savings to the 
United States of about $650,000 annually. While the selling price 
of helium f.o.b. plant remained unchanged, the freight reduction mate- 
rially reduced the delivered unit price of helium in bulk lots to major 


Federal customers. 
FOREIGN TRADE 


Helium is exported under licenses issued by the Office of Munitions 
Control, U.S. Department of State. Exports amount to less than 0.5 
percent of the annual domestic consumption. It is believed that most 
exported helium is used in fundamental and applied research, in 
chromatography, and in various atomic energy applications. 

In December 1963, a helium plant near Swift Current in Saskat- 
chewan Province, Canada, commenced operation. The plant has an 
annual production capacity of 12 million cubic feet and produces 
grade À helium from a small, nonflammable helium-bearing gas de- 
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osit. Production for 1964 is not definitely known, but available in- 

ormation indicates that the plant has not reached sustained capacity 
production. The helium will be marketed principally in Canada and 
Europe. The Canadian plant is the only helium production facility 
in the free world outside the United States. 


TECHNOLOGY 


Kerr-McGee Oil Industries, Inc., installed a 100-liter-an-hour helium 
liquefier at its Navajo, Ariz., helium plant. Also installed was a vac- 
uum-jacked, nitrogen-shielded storage facility of 4,500- liter capacity. 

A cryogenic filter method to produce superpure us helium for 
experimental use was reported during the year. ^ The method involves 
cooling helium to below 2.19? K in a Dui ue environment, so that 
part of the helium becomes superfluid and then filtering through iron 
oxide particles. Impurities and normal liquid helium cannot pass 
through the filter. The method can also jm used to separate the 
isotopes of helium. 

It was announced that high-purity helium 3 for use as a vapor 

ressure standard, to measure temperatures between 0.3? K and 3.2? K, 
1s available from Mound Laboratory, Miamisburg, Ohio. Its avail- 
ability results from a cooperative effort by Los Alamos Scientific 
Laboratory, National Bureau of Standards, and Mound Laboratory 

operated d Monsanto Research Corp. for the U.S. Atomic Energy 
mmission). 

At yearend construction was underway on a privately owned helium 
pint at Otis, Kans. The plant, owned by Kansas Refined Helium 

„will extract helium from natural gas produced northwest of Otis. 
The company plans to install a 500-liter-an-hour helium liquefier at 
the plant. The Air Reduction Sales Co. announced plans for a large- 
scale bulk liquid helium distribution system, using liquid helium from 
the new plant. The distribution system will include highway tank 
trucks, specially designed containers, and three liquid-to-gas conver- 
sion plants. Plans called for the plant, the liquefier, and the liquid 
distribution system to be operational by mid-1965. 

The 40,000-kilowatt helium-cooled nuclear power reactor being built 
by Philadelphia Electric Co. and 52 other private electrical utility 
companies near Peach Bottom, Pa., was being tested at yearend prior 
to the installation of the radioactive fuel core. Initial startup of the 
plant was expected in the spring of 1965. "The plant will use helium 
to transfer the heat produced in the nuclear reactor to water, thus pro- 
ducing steam to power the turbines and generators. 

Work completed at the Bureau of Mines Helium Research Center 
and the Helium Operations Office at Amarillo, Tex., for which results 
were published included phase equilibria data for low-helium-content 
natural gas,* the development of an apparatus for detecting helium 


sis Ral in National Aeronautics and Space Administration Technical Brief 63-10235, 
arch 1964. 

* DeVaney. Will E., Lowell Stroud, and W. J. Boone, Jr. Low-Temperature Phase Equi- 
libria of a Natural Gas of Low Helium Content. BuMines Rept. of Inv. 6499, 1964, 17 pp. 
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leaks, the application of the method of least squares to pressure- 
volume-temperature data on gases, a method of determining trace 
impurities in grade A helium by use of a chromatograph,’ and addi- 
tional information collected in the continuous survey of helium- 
bearing natural gases.? 

Work at the Helium Research Center is aimed at learning more 
about basic properties of helium. Thermodynamic and other data for 
helium and helium mixtures are being reviewed systematically to iden- 
tify “best” values and to close gaps in data by experiments as war- 
ranted. Current projects include measurement of the absolute viscos- 
ity of helium, investigation of metastable energy levels in liquid 
helium, development of a method for measuring heat capacity of 
helium and helium mixtures, and measurement of the diffusion coeffi- 
cients and solubility of helium in liquefied gases. 


s Klingman, C. L., and J. C. Meeks. An Apparatus for Detecting Helium Leaks. BuMines 

Rept. of Inv. 6353, 1964, 17 pp. 
Dalton, B. J. Application of the Method of Least Squares to PVT Data on Gases. 

BuMines Inf. Circ. 8226, 1964, 18 pp. 

r Purer, Al, and C. A. Selts. A Chromatographic Method for Determination of Trace 
Impurities in Grade A Helium. Anal. Chem., v. 36, No. 8, July 1964, pp. 1694-1695. 

8 Miller, Richard D., and Geraldine P. Norrell. Analyses of Natural Gases of the United 
States, 1962. BuMines Inf. Circ. 8239, 1964, 120 pp. 


Appendix l 


Tables of Measurement 


Volumetric measures 


U.S. Cubic feet 
gallons 
1 U.S. gallon 1.1 0. 133681 
1 imperial gallon 3; 1.20094 . 160544 
1 cubic foot.......| 7.4805 
1 barrel 3......... 42 
1 cubic centi- 
meter.......... . 000026417 
lliter.__......... .264178 


1 U.S. gallon=the volume occupied by 231 cubic Inches. 

31 imperial gallon=the volume occupied by 10 pounds of water at 62° F when weighed against brass in 
air at 30 inches of barometric pressure. 

3 1 barrel 42 U.S. gallons. 


Weight measures 


elt ME 
1 short or net hundred weight............. 


1 gross or long hundred weight............. 

] KilOgfnti. on 8 S 
1shortor net ...... . 892857 
were ³˙·- E de EE . 98421 


1long x 


NOTE: 1 English water ton =the volume occupied by 1 long ton of water at 60° F. 
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